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. 
FOREWORD 

It i s  both r eas su r ing  and heartening t o  wi tness  the  p rogres s  
and expansion of NASA's Technology U t i l i z a t i o n  Program (TUP) 
s i n c e  i ts  incep t ion  i n  1962. Technology u t i l i z a t i o n  (known 
a s  " i n d u s t r i a l  app l i ca t ions"  i n  t h e  e a r l y  days)  was an i n i -  
t i a t i ve  promoted under t h e  dynamic and v i s i o n a r y  l eade r sh ip  
of t h e  Honorable James E. Webb, NASA's second Adminis t ra tor ,  
It w a s  an i n s p i r a t i o n  and r a r e  p r i v i l e g e  t o  have served under 
h i s  stewardship and t o  have the oppor tuni ty  t o  develop t h e  
e a r l y  program concepts  and methodologies, It w a s  J i m  Webb's 
f i r m  convic t ion  t h a t  TUP was a goa l  worthy of NASA's e f f o r t  
and resources and t h e  present-day s t a t u s  of t h e  program 
where it is now being pursued by almost every major Federal 
R&D agency confirms h i s  e a r l y  p r e d i c t i o n .  

A s  one would surmise, it was  p a r t i c u l a r l y  d i f f i c u l t  i n  the  
e a r l y  1960s t o  get t h e  sc ien t i s t s  and engineers  bent on 
landing  a man on t h e  moon by t h e  end of t h e  decade t o  t u r n  
t h e i r  thoughts  t o  p r a c t i c a l  a p p l i c a t i o n s  of space technology 
h e r e  on e a r t h ,  Nevertheless,  w i t h  a handful of broadly- 
o r i e n t e d ,  fa r -s ighted  p ro fes s iona l s  and t h e  s t rong  endorse- 
m e n t  and support  of top  l eve l  management, NASA w a s  a b l e  t o  
f i rmly  es tab l i sh  i t s  Technology U t i l i z a t i o n  Program. 

Thfs  newest i n i t i a t i v e  of t h e  Technology U t i l i z a t i o n  Div is ion ,  
i n  NASA's O f f i c e  of Commercial Programs, t o  develop t h e  
s t r a t e g y  and p lan  f o r  a nationwide technology t r a n s f e r  ne t -  
work with the  he lp  and cooperation of t h e  o t h e r  Federal 
agenc ie s  organized under the Fede ra l  Laboratory Consortium 
(FLC) should m a k e  a major con t r ibu t ion  t o  our n a t i o n ' s  i n t e r -  
n a t i o n a l  i n d u s t r i a l  competit iveness and GNP. An essent ia l  
element i n  t h e  p lan  is the s t rengthening  and expansion of 
working r e l a t i o n s h i p s  w i t h  t h e  states '  economic and technology 
a s s i s t a n c e  o rgan iza t ions  t o  assure n o t  only t h e i r  f u l l  p a r t i -  
c i p a t i o n  i n  t h e  nationwide n e t w o r k ,  bu t  also t h e  r e a l i z a t i o n  
of i ts  b e n e f i t s .  These state-sponsored programs provide 
avenues f o r  reaching indus t ry  which w e r e  n o t  a v a i l a b l e  u n t i l  
t h i s  decade, and which f i l l  major gaps i n  t h e  formation of 
t h e  nationwide network. 

L O U I S  B, C. FONG 
P res iden t ,  LFW Management Associates, Inc.  
(NASA's  F i r s t  D i rec to r ,  Technology U t i l i -  
z a t i o n  Program, 1962) 
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PREFACE 

This  r e p o r t  l a y s  p o l i c y  and management foundat ions  f o r  

n e g o t i a t i n g  and/or r enego t i a t ing  agreements and o the rwise  develop- 

ing  c o n s t r u c t i v e ,  mutually useful  working r e l a t i o n s h i p s  between 

t h e  NASA Technology U t i l i z a t i o n  Program and other technology 
2 2 t r a n s f e r  (T ) programs i n  t h e  development of a nationwide T 

rretwQrk. It fncuses  p r h a r i l y  on l i n k i n g  NASA's I n d u s t r i a l  

Appl ica t ions  Centers  ( I A C s )  and t h e  growing s ta te-sponsored 

programs t o  apply advancing technology t o  i n d u s t r i a l  development 

as the  m a s t  expedi t ious  means of bu i ld ing  t h a t  network a t  t h i s  

t i m e .  However, it also addresses  o t h e r  o p p o r t u n i t i e s ,  inc luding  

IAC access t o  Federa l  Laboratory Consortium members, and new 

avenues fo r  addressing t h e  ope ra t iona l  technology needs of 

state and local governments. I n  one dimension it addresses  

o p p o r t u n i t i e s  t o  improve t h e  flow between "upstream" technology 

r e s o u r c e s  and "downstream" technology use r s ,  In  another  dimension 

it addres ses  t h e  f a c i l i t a t i o n  of l i nkages  among in t e rmed ia r i e s  

ijl t h a t  flow, 

It has  been developed with r e l i a n c e  on a wide range of 

information resources, including: 

0 Published information on t h e  r e l e v a n t  s ta te ,  NASA and 
o the r  Federa l  a c t i v i t i e s ,  inc luding  e x i s t i n g  and pro- 
posed l e g i s l a t i o n ;  

0 Interviews wi th  the major i ty  of t h e  key state-level 
leaders overseeing s p e c i f i c  state programs; 

0 Interviews w i t h  NASA program l e a d e r s  and p a r t i c i p a n t s ,  
inc luding  a l l  IAC d i r e c t o r s  and o t h e r  NASA TU 
c o n t r a c t o r s ;  
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b 

0 Interviews wi th  se l ec t ed  r e p r e s e n t a t i v e s  of o t h e r  
Federal technology t r a n s f e r  programs, e s p e c i a l l y  those  
with exper ience  w i t h  t h e  s ta te  i n i t i a t i v e s ;  and 

The pre-ex is t ing  personal  knowledge of t h e  t o p i c  on 
t h e  p a r t  of t h e  author and h i s  p r o f e s s i o n a l  associates. 

0 

V o l u m e  1 addresses  the strategic s e t t i n g  wi th in  which 

t h e  o p p o r t u n i t i e s  f o r  cooperation i n  t r a n s f e r  ex is t .  V o l u m e  2 

proposes s p e c i f i c  s t r a t e g i e s  and p l a n s  f o r  NASA's use i n  effect-  

ing  t h a t  cooperat ion,  

This  r e p o r t  is  submitted i n  f u l f i l l m e n t  of t h e  requirements  

of Cont rac t  NASW-4128, funded by t h e  Technology U t i l i z a t i o n  

Div is ion ,  Of f i ce  of Commercial Programs, NASA Headquarters. 

The au thor  expresses  h i s  app rec i a t ion  t o  Louis B. C. Fong, 

P res iden t  of LFW Management Associates, Inc., f o r  h i s  u n t i r i n g  

e f f o r t s  i n  support  of t h i s  p r o j e c t ,  inc luding  a number of 

t hough t fu l  c o n t r i b u t i o n s  i n  t h e  framing and e d i t i n g  of t h e  

r e p o r t .  
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STRATEGY AND PLAN FOR A NATIONWIDE TECHNOLOGY 

TRANSFER NETWORK 

Volume 1: The Strategic S e t t i n g  

EXECUTIVE' SUMMARY 

I BACKGROUND 

The Technology U t i l i z a t i o n  Div is ion ,  O f f i c e  of Commercial 
Programs, NASA Headquarters, determined t h a t  it, i s  t imely  t o  explore  
t h e  p o s s i b i l i t y  of e s t a b l i s h i n g  a nationwide technology t r a n s f e r  
network t h a t  would encompass n o t  only NASA f i e l d  c e n t e r s  and i t s  
Technology U t i l i z a t i o n  Program (TUP) elements ( i . e* ,  I A C ' s ,  
Appl ica t ions  Teams, e t c . ) ,  but  a l s o  other Federal agencies '  labor- 
a t o r i e s  (i.e.,  members of t h e  Federal Laboratory Consortium ( F L C ) ) ,  
s ta te-sponsored technology a s s i s t a n c e  c e n t e r s ,  and c e r t a i n  m e m b e r s  
of t h e  academic community and t h e  p r i v a t e  s e c t o r .  
would n o t  on ly  a c c e l e r a t e  t h e  t r a n s f e r  of newly-developed tech- 
nology and i n s u r e  e a r l y  and improved access t o  new technology by 
those  p a r t i c i p a n t s  who have need f o r  new technology, bu t  a l s o  
c o n t r i b u t e  t o  t h e  i n t e r n a t i o n a l  i n d u s t r i a l  compet i t iveness  of t h e  
U . S .  

Such a network 

I1 STRATEGY AND PLAN FOR A NATIONWIDE TECHNOLOGY TRANSFER 
NETWORK 

The f i r s t  phase of t h i s  study and a n a l y s i s  was t o  develop 
a s t r a t e g y  and a p lan  fo r  a Nationwide Technology Transfer  N e t -  
work. I n i t i a l l y ,  it w a s  necessary t o  i n v e s t i g a t e  what opportuni- 
t ies  for cooperat ion i n  t r a n s f e r  e x i s t e d  o r  could be developed. 
Thus a w i d e  range of sources and resources w e r e  explored which 
included : 

0 e x i s t i n g  and proposed l e g i s l a t i o n ;  selected Federal 

0 key o f f i c i a l s  i n  s t a t e  agencies  and s ta te-sponsored 

0 key NASA TUP personnel a t  I A C s ,  f i e l d  c e n t e r s ,  and 

0 selected rep resen ta t ives  of o t h e r  Federal technology 

and non-Federal a c t i v i t i e s ;  

u n i v e r s i t y  centers :  

TU con t r ac to r s ;  

t r a n s f e r  programs, i . e . ,  m e m b e r s  of t h e  FLC. 

Primary a t t e n t i o n  w a s  given t o  l i n k i n g  t h e  Federal  and s t a t e -  
sponsored programs. 
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Technology t r a n s f e r  has  matured t o  t h e  stage where it has 
gained Congressional support  through l e g i s l a t i v e  l a w s  and acts 
(PL 96-480,  t h e  Stevenson-Wydler A c t  of 1 9 8 0 ,  and i t s  proposed 
major amendments) and has  become a n a t i o n a l l y  recognized objec- 
t i v e  of major Federal programs. During t h e  p a s t  f i v e  yea r s ,  t h e  
states have i n d i v i d u a l l y  sponsored, w i t h  t h e i r  own resources, 
technology t r a n s f e r  and technology a p p l i c a t i o n s  i n i t i a t i v e s  sur- 
pass ing  i n  t h e  aggrega te  any p r i o r  commitments i n  t h i s  chal leng-  
ing  area. 

A. ' Sta t e '  Sbonsored Technoloav A c t i v i t i e s  

Po l i t i ca l  and economic t r e n d s  i n  r e c e n t  yea r s  have given 
the s ta tes  t h e  impetus t o  adopt programs and funding i n i t i a t i v e s  
t o  he lp  s t rengthen  t h e  technologica l  base of t h e i r  i n d u s t r i e s .  
Each s ta te  nas, however, deveioped i t s  own unique p o i i c y ,  i n s t i -  
t u t i o n a l  s t r u c t u r e  and programs, a l though t h e r e  i s  commonality 
i n  their goals, namely, economic development and technology 
innovat ion ,  inc luding  technology t r a n s f e r .  

States have a c t i v e l y  pursued coopera t ive  u n i v e r s i t y /  
i ndus t ry  arrangements t o  insure r e sea rch  and development on tech-  
nology focused on t h e  s t a t e s '  i n d u s t r i e s '  needs and i n t e r e s t .  
These arrangements are s o m e t i m e s  des igna ted  "cen te r s  of exce l -  
lence" and "engineer ing research cen te r s .  '' These c e n t e r s  a lso 
provide  an e x c e l l e n t  opportuni ty  and avenue fo r  the  promotion of 
r a p i d  commercialization of technologies  emerging f r o m  Federal 
l a b o r a t o r i e s  and agencies .  

The m o s t  r e l e v a n t  elements f o r  networking w i t h  Federal 
technalogy t r a n s f e r  a c t i v i t i e s  i n  the  a r r a y  of state programs are 
t h e  bus iness  and t e c h n i c a l  a s s i s t a n c e  c e n t e r s .  These vary widely 
i n  o rgan iza t ion ,  l o c a t i o n ,  and manning, bu t  a t  bes t  seek t o  d r a w  
t o g e t h e r  bus iness  and market planning and a n a l y s i s ,  venture  eva l -  
u a t i o n ,  f i nanc ing  and technology a s s i s t a n c e  t o  support  i n d u s t r i a l  
innovat ion and entrepreneurship.  Many of these inc lude  newly- 
formed incuba to r s  which, as t h e  term impl ies ,  perform the r o l e  of 
suppor t ing  and n u r t u r i n g  new bus inesses  by provid ing  t echno log ica l  
assistance, r e sources  and f a c i l i t i e s .  Where an incubator  e x i s t s  
i n  cooperat ion with a t echn ica l  a s s i s t a n c e  e f f o r t  t o  non-residents ,  
t h e  term "innovation cen te r "  is l i k e l y  t o  be used. 

Research o r  i n d u s t r i a l  pa rks  are p o t e n t i a l  elements of 
t h e  network, a s  a s p e c i a l  category of t e c h n i c a l  assistance cen te r s .  
T h e  g o a l  of these parks  is  t o  ensu re  long-term i n d u s t r i a l  growth 
and s t a b i l i t y  through the media of advanced technology, by provid-  
i ng  attractive long-term s i t e s  f o r  advanced technology i n d u s t r i e s .  

S ince  economic development and technology innovat ion  can 
be promoted through programs which provide improved educa t ion  and 
t r a i n i n g ,  states have placed g r e a t e r  emphasis on math and sc ience ,  
expanded o p p o r t u n i t i e s  f o r  worker r e t r a i n i n g ,  and new voca t iona l  
educa t ion  o f f e r i n g s  t o  match emerging new technologies .  

v i i  



B. Federal Programs i n  Technology Transfer 

Ear ly  programs i n  technology t r a n s f e r  w e r e  rather narrowly 
focused on t h e  primary mission of the agency, and pursued i n i t i a l l y  
by the  U . S .  Department of Agr icu l ture  i n  i t s  A g r i c u l t u r a l  Exten- 
s ion  Service and l a t e r ,  by  the Nat ional  Advisory Committee on Aero- 
n a u t i c s  (NACA) and t h e  National Bureau of Standards.  It  w a s  n o t  
u n t i l  1962  t h a t  NASA under i t s  then unique charter undertook second- 
a r y  t r a n s f e r  of technology on a much broader basis. 
programs followed. 

Other agency 

The Stevenson-Wydler A c t ,  P.L. 96-480 of 1980,  i s  recog- 
n ized  as  a mi les tone  i n  promoting widespread u s e  of  Fede ra l ly  
sponsored technology as a na t iona l  p o l i c y ,  wi th  c e r t a i n  s e c u r i t y  
r e s t r i c t i o n s .  It is  now being amended i n  ways which are expected 
t o  extend i t s  p rov i s ions  t o  a l l  Federal technology producing 
e n t i t i e s ,  whether o r  n o t  these are ca tegor ized  as  R & D  a c t i v i t i e s ,  
and t o  provide a clearer base of  a u t h o r i t y  fo r  t h e  FLC. T h e  
r e s u l t  should be a f i rmer  base of Federal technology r e sources  
f o r  t r a n s f e r  purposes,  and a c l e a r e r  mandate f o r  t r a n s f e r ,  

C. Science and Technology f o r  t h e  Non-Federal Pub l i c  Sector 

Organized technologica l  a s s i s t a n c e  t o  towns and smaller 
c i t i es  is  most a c t i v e l y  pursued i n  t w o  s t a t e s ,  namely, Oklahoma 
and Kentucky, Pub l i c  Technology, Inc. ( P T I )  which serviced both 
states and l o c a l  government i n  the. e a r l y  1970s, has been r e s t r u c -  
t u r e d  so t h a t  it now s e r v i c e s p r i m a r i l y  urban c o u n t i e s  and t h e  
l a r g e r  ci t ies w i t h  m o r e  than  1 0 0 , 0 0 0  populat ion.  For  most of the 
n a t i o n ,  a void e x i s t s  i n  technology a s s i s t a n c e  fo r  t h e  towns and 
s m a l l  c i t i es ,  

The two states mentioned above provide unique avenues f o r  
improving loca l ly -o r i en ted  technology a s s i s t a n c e  programs. The 
major problem faced by t h e s e  groups i s  t h e i r  funding, which i s  
p r i m a r i l y  r e l i a n t  on t h e  l e g i s l a t u r e s  of Oklahoma and Kentucky, 
These t w o  groups, together w i t h  f ou r  new state innovat ion groups,  
i n  formation,  and o thers  which  may soon be formed could provide  
good out reach  resources  f o r  t h e  NASA TU Program and the FLC. 

T h e  Council of State Governments (CSG)  headquartered i n  
Lexington, Kentucky, o f f e r s  t o  t h e  Federal agencies and i n d u s t r y ,  
t h e  m o s t  promising source  f o r  the. f u t u r e  aggregat ion of s ta te  
technology needs. The CSG has a l r eady  e s t a b l i s h e d  r e s e a r c h  c e n t e r s  
focused on p a r t i c u l a r  a r e a s  of concern t o  the  states. CSG has 
a working r e l a t i o n s h i p  w i t h  NASA/University of Kentucky Technology 
Appl ica t ions  Program (NASA/UK TAP) and a formal agreement of these 
t w o  o rgan iza t ions  wi th  NASA is  being negot ia ted .  

D. 

t r a n s f e r  

Key P o l i c y  Considerations i n  Forming Federal-State and 
Federal Interagency Linkages  

The development of network r e l a t i o n s h i p s  for  
involving Federal, state, l o c a l ,  and p r i v a t e  

technology 
en t i t i e  s 
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requires s e n s i t i v i t y  t o  a number of p o l i c y  cons idera t ions .  
most s i g n i f i c a n t  of t h e s e ,  i n  our  v i e w ,  are: 

The 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r e l a t i o n s h i p s  which a l r eady  e x i s t ,  
i n d i v i d u a l  s ta te  needs and p re fe rences ,  
the- r e l a t i v e  absence of i n t e r s t a t e  cooperat ion 
on indus t r i a l ly -o r i en ted  programs, 
t h e  semi-autonomous state of universities, 
t u r f ,  
t h e  views and i n t e r e s t s  of the  U . S .  Congress 
and i t s  Members, 
t h e  need f o r  a sense of %iming, 
t h e  c o s t  of s e rv i ces  and e s p e c i a l l y  front-end 
c a p i t a l i z a t i o n ,  
t h e  need f o r  d i r e c t  Federa l - indus t ry  r e l a t i o n s  
i n  c e r t a i n  areas, and 
ques t ions  of na t iona l  s e c u r i t y  and i n t e r n a t i o n a l  
economic competition. 

T h e  s t r a t e g y  proposed i n  t h e . r e p o r t  seeks t o  reflect  a 
proper  concern fo r  these Considerations.  

. 
E. Strategy f o r  Federal-State  Cooperation i n  Technology 

T r a n s t e r  

I, General 

T h i s  s tudy and a n a l y s i s  assumes t h a t  t h e  foundation 
of effective technology t r a n s f e r  is t o  extend effective opportun- 
i t i es  for  access t u  as much new technology t o  a s  many p o t e n t i a l  
respons ive  use r s  a s  i s  possihle.  and p r a c t i c a b l e ,  
technology t r a n s f e r  networking depends i n  the  main on a s t rong  
use r -o r i en ta t ion  i n  t h e  t r a n s f e r  system based upon NASA's  exper- 
i e n c e  of t h e  p a s t  twenty years,  t h e  more r e c e n t  experience of t h e  
m o s t  effective state programs, and the  experience of some o t h e r  
Federal programs, inc luding  Navy s o  

Successful  

2.  sp e c i f i c  Recommendations 

a. Technology f o r  Indus t ry  

The p r e s e n t  day i n s t i t u t i o n a l  s e t t i n g  f o r  tech-  
nology t r a n s f e r  ac t iv i t ies  is dynamic, diverse, p r o l i f e r a t i n g ,  
and q u a n t i t a t i v e l y  and q u a l i t a t i v e l y  uneven. Thus, any s t r a t e g y  
f o r  bu i ld ing  a nationwide network f o r  technology t r a n s f e r  should 
b u i l d  on t h e  s t r e n g t h s  and q u a l i t i e s  of e x i s t i n g  o rgan iza t ions ,  
and develop r e l a t i o n s h i p s  amang t h e m  so t h a t  t h e  p a r t i c i p a n t s  
can draw on each o t h e r s '  s t rengths .  
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About 35 of  the states o f f e r  t h e  most ready 
o p p o r t u n i t i e s  f o r  networking i n  t h e  areas of technology, t echn i -  
cal  services and t e c h n i c a l  information. A n  a d d i t i o n a l  t e n  more 
could move i n  t h i s  d i r e c t i o n  in  t h e  near  f u t u r e ,  provided they  
a r e  approached w i t h  diplomacy and t a c t f u l  cons idera t ion .  

Another important area i n  support  of networking 
is t h e  con t inua t ion  and f u r t h e r  development of t h e  IAC-FLC refer- 
r a l  system. 

The involvement of the several Federal agenc ie s  
and on-going programs i n  a t r a n s f e r  network should be cont inued 
and expanded. Some l inkages  between agencies  a l r eady  e x i s t ,  b u t  
need t o  be s t rengthened and poss ib ly  r e s t r u c t u r e d .  

Ex i s t ing  state t e c h n i c a l  a s s i s t a n c e  r e sources  
o f f e r  these advantages: 

proximity t o  a f a r  g r e a t e r  propor t ion  of 
those  segments of U.S.-industry which can 
use new technology f o r  new economic a c t i v i t y ;  

a m u l t i p l i e r  effect  i n  f i n a n c i a l  and human 
resources f o r  direct  indus t ry  c o n t a c t ,  f o r  
problem- solving and o the r  " engineer  ing  -re l a t  ed 
services;" 

a wider,  more stable base of concern f o r  
Federa l  technology t r a n s f e r  program 
con t inu i ty  ; 

new, c u r r e n t ,  almost free sources  of "intel- 
l igence"  on technology needs of U . S .  i ndus t ry ,  
as candidates  f o r  t h e  a p p l i c a t i o n  of Federal- 
l y  developed technology. 

b. Technology fo r  t h e  Publ ic  Sec tor  

Ways undoubtedly can, and should,  be found t o  
achieve. the in te rchange  of information and o t h e r  forms of non- 
f i n a n c i a l  a s s i s t a n c e  among the several programs and o rgan iza t ions  
now concerned f o r  pub l i c  sector technology advances. These 
include:  

0 NASA/UH TAP, 

0 Oklahoma's l o c a l  government a s s i s t a n c e  
program I 

0 Penn TAP, t h e  I l l i n o i s  Resource Network, and 
other s imi l a r  programs, 

0 CSG's research programs, 
0 P T I ,  
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0 FLC, 

0 t h e  o the r  NASA I A C s  and Appl ica t ions  Teams. 

c. Technology Transfer f o r  Mission Enhancement 

The longer-term s ta te  e f f o r t s  t o  develop t h e i r  
technology bases through univers i ty- indus t ry  advanced research 
and development can provide a base of technology ac t iv i t i e s  on 
which a t  least some Federa l  development programs may be able t o  
c a p i t a l i z e .  Technology t r a n s f e r  l i nkages  can provide an avenue 
f o r  br inging  toge the r  t h e  l eade r s  of t h e s e  Federal and state- 
backed programs f o r  t h e  poss ib l e  development of new coopera t ive  
programs. 

I n  dealing w i t h  t h e  s ta tes ;  it is important  t o  
stress t h e  need f o r  f l e x i b i l i t y  and understanding t o  achieve t h e  
nationwide c a p a b i l i t y  for  technology t r a n s f e r .  To b u i l d  t h e  n e t -  
work l i nkages  w i l l  r e q u i r e  d iscuss ion ,  educat ion,  mutual acquain- 
t ance  and r e s p e c t ,  t he  development of communication channels  and 
p ro toco l s ,  and m u l t i l a t e r a l  resource commitments. T h e  scope of 
t h e  s ta te  programs, taken toge ther ,  and t h e  resource levels and 
p o l i t i c a l  commitments underlying t h e m  i n d i c a t e  t h a t  t h e  under- 
t ak ing  should be j u s t i f i e d .  

x i  



INTRODUCTION 

For a p p r o x i m a t e l y  20 y e a r s ,  N A S A ' s  TU/Disseminat ion  ac- 

t i v i t i e s  were c o n d u c t e d  as e x p e r i m e n t a l  e f f o r t s :  t o  e s t a b l i s h  

whe the r  or n o t  s u c h  a c t i v i t i e s  c o u l d  e f f e c t i v e l y  t r a n s f e r  NASA- 

d e v e l o p e d  t e c h n o l o g y  t o  non-aerospace  i n d u s t r i a l  or p u b l i c  

sector u s e s .  A t  t h e  t i m e  these  e f f o r t s  were s t a r t e d ,  i n  t h e  

e a r l y  1960's, t h e r e  was l i t t l e  i f  any e x p e r i e n c e  a v a i l a b l e  

anywhere i n  U . S .  s o c i e t y  to  g u i d e  t hese  a c t i v i t i e s .  R e l i a n c e  

fo r  s t a t u t o r y  a u t h o r i t y  i n i t i a l l y  was p l a c e d  o n  t h e  s t u d i e s  

of b e n e f i t s  c l a u s e  of t h e  "Space A c t " ,  and on  t h a t  A c t ' s  re- 

q u i r e m e n t  f o r  g e o p o l i t i c a l  ba l ance .  As t h e  e a r l y  s t u d i e s  dem- 

o n s t r a t e d  t e c h n i q u e s  t h a t  a c t u a l l y  proved  t o  b e  e f f e c t i v e  i n  

d i s s e m i n a t i n g  t e c h n o l o g y ,  t h e  T U  program began t o  r e l y  o n  t h e  

"widespread d i s s e m i n a t i o n "  c l a u s e  of  t h a t  A c t  . 
T h e  e x p e r i m e n t a l  approach was b o t h  a p p r o p r i a t e  and neces-  

s a r y .  I n  t h e  f i r s t  p l a c e ,  no o n e  had specif ic  e x p e c t a t i o n s  

of w h a t ,  e x a c t l y ,  would resu l t .  F u r t h e r ,  t h e r e  was no d i r ec t  

c o m p e t i t i o n ,  and t h e r e  were no a l t e r n a t i v e s .  

T h e  times have  changed: d r a m a t i c a l l y  so, i n  b o t h  t h e  

p u b l i c  and p r i v a t e  sectors. 

TO b e g i n  w i t h  , other  Federal  a g e n c i e s  , b o t h  i n d e p e n d e n t l y  

and c o o p e r a t i v e l y ,  e n t e r e d  t h e  f i e l d ,  w i t h  t h e  r e s u l t  t h a t  

t h e  Federal  L a b o r a t o r y  Consort ium and o t h e r  o r g a n i z e d  a c t i v i t i e s  

now e x i s t  t o  t r a n s f e r  F e d e r a l l y - d e v e l o p e d  t e c h n o l o g y  t o  i n d u s t r y .  

Through these a c t i v i t i e s ,  t h e  sheer numbers of i n d i v i d u a l s  
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i n v o l v e d  have  b e e n  m u l t i p l i e d  s e v e r a l  f o l d  i n  t h e  p a s t  d e c a d e .  

These  e f f o r t s  h a v e  g a i n e d  s u f f i c i e n t  momentum, a n d  b r o a d l y  

based p o l i t i c a l  s u p p o r t ,  to  b r i n g  a b o u t  b o t h  t h e  e n a c t m e n t  

of PL 96-480, t h e  Stevenson-Wydler  A c t ,  i n  1980, a n d  t h e  an- 

t i c i p a t e d  e n a c t m e n t  of major amendments t o  t h a t  A c t  i n  t h e  

c u r r e n t  C o n g r e s s .  The C o n g r e s s i o n a l  d e l i b e r a t i o n s  o n  p r o v i -  

s i o n s  for  g e n e r a l  a p p l i c a b i l i t y  t o  a l l  F e d e r a l  T2 p r o g r a m s ,  

i n  1980, a n d  a g a i n  i n  1985-86, h a v e  i n c l u d e d  c o n s i d e r a t i o n  

o f  m e a s u r e s  wh ich  almost d i d  ( i n  1980) and s t i l l  c o u l d  ( i n  

1986) require major m o d i f i c a t i o n s  i n  t h e  o r g a n i z a t i o n  and man- 

agement  of NASA's TU program. 

is char ted  i n  F i g u r e  1. 

The g r o w t h  o f  F e d e r a l  p rog rams  

Second,  a n d  perhaps most i m p o r t a n t ,  i n t e r n a t i o n a l  indus-  

t r i a l  c o m p e t i t i v e n e s s  i n  an e r a  of world markets and  r ap id  

(and  s t i l l  a c c e l e r a t i n g )  r a t e s  of t e c h n o l o g i c a l  change  is  a n  

i s s u e  u n d e r l y i n g  major p u b l i c  p o l i c y  d e c i s i o n s  o n  a c o n t i n u i n g  

b a s i s  i n  a l l  g o v e r n m e n t a l  sectors  w i t h i n  t h e  U . S . .  T h e  t w i n  

p u r p o s e s  o f  t e c h n o l o g i c a l  advance  and i t s  r ap id  a p p l i c a t i o n  

t o  economic  and i n d u s t r i a l  s t r e n g t h  a r e  p o l i t i c a l l y  p o w e r f u l  

r a t i o n a l e s  f o r  a wide r a n g e  of Fede ra l ,  s t a t e ,  and  l oca l  gov- 

e r n m e n t  program and a c t i v i t i e s .  One c o n s e q u e n c e  of t h i s  h a s  

b e e n  t h e  deve lopmen t  of  a f a r  more soph i s t i ca t ed  s e t  of p o l i c y  

a d v i s o r s  on  e c o n o m i c / t e c h n o l o g i c a l  i s s u e s  i n  n a t i o n a l  and s t a t e  

c i rc les  t h a n  h a s  e v e r  e x i s t e d  i n  o u r  n a t i o n ' s  pas t .  I t  is  

no  l o n g e r  enough t o  claim r e l e v a n c e  t o  i n t e r n a t i o n a l  c o m p e t i t i v e  

i s s u e s  t o  g a i n  s u p p o r t :  pol icy-making e v a l u a t i o n s  e x t e n d  t o  
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pre-considerat ion of e f f e c t i v e n e s s  t r a d e o f f s .  I n  t h i s  climate, 

where leading p o l i t i c i a n s  and their key p r o f e s s i o n a l  adv i so r s  

agree,  e s p e c i a l l y  a t  t h e  state leve l ,  support  on key organiza-  

t i o n a l  and funding v o t e s  tend t o  be v i r t u a l l y  unanimous. 

Fueled by t h e s e  p o l i c y  concerns, w i t h  t h e i r  eyes  kep t  c l e a r l y  

focused on job c r e a t i o n  and r e t e n t i o n  and on t h e  expansion of 

t h e i r  t a x  base, w i t h i n  t h e  pas t  f i v e  yea r s  t h e  states ind iv id -  

u a l l y  have e s t a b l i s h e d  (or revised and expanded i n  a f e w  cases) 

what c o l l e c t i v e l y  amounts t o  t h e  l a r g e s t  i n fus ion  i n  such a short  

time of 'new re sources  f o r  technology t r a n s f e r  and new i n d u s t r i a l  

t echno log ica l  a p p l i c a t i o n s  i n  human h i s t o r y .  A s i z e a b l e  p a r t  

of t h e  states' commitment supports i n d u s t r i a l l y - r e l e v a n t  R&D 

a t  r e s e a r c h  u n i v e r s i t i e s  and i n s t i t u t e s  or  i s  used t o  leverage  

other  indus t ry-univers i ty  R&D cooperat ion -- pre l iminary  t o  

technology t r a n s f e r .  H o w e v e r ,  t h a t  commitment is  t r a n s f e r  or 

app l i ca t ions -o r i en ted ,  and i s  a t  least equaled i n  m o s t  cases by 

o t h e r  programs t o  p u t  new technology (wherever o r i g i n a t e d )  t o  

work i n  t h e  marketplace. I n  many of t h e  states, t h e  a s s i s t a n c e  

goes f a r  beyond technology support and t r a n s f e r  t o  inc lude  man- 

agement, bus iness  marketing, and f i n a n c i a l  a s s i s t a n c e  t o  f ledg-  

l i n g  technology ventures .  

programs. Many of t h e  state e f f o r t s  a r e  described i n  t h e  new 

Di rec to ry  of Federal and S t a t e  Business Ass is tance ,  publ ished 

i n  May 1986 by NTIS.  

Figure 2 p o r t r a y s  the growth of t h e s e  

While t h e s e  p r o l i f e r a t i o n s  of technology t r a n s f e r  organi-  

z a t i o n s ,  funding, personnel  and programs have been t ak ing  p l ace ,  

the. technology of information process ing  has  been r evo lu t ion ized  

t o  a degree also unprecedented i n  human h i s t o r y .  Bruce Merrifield,  
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t h e  A c t i n g  Under  S e c r e t a r y  of Commerce f o r  Economic A f f a i r s ,  

h a s  c h a r a c t e r i z e d  what  h a s  happened i n  t h i s  t i m e  f r ame- - the  

pas t  1 0  t o  1 5  y e a r s - - a s  e q u a l l y  or more s i g n i f i c a n t  o n  a 

c o n t i n u i n g  b a s i s  t h a n  t h e  i n v e n t i o n  o f  t h e  p r i n t i n g  press. 

M i c r o c o m p u t e r s ,  l a s e r - v i d e o d i s c s  , s a t e l l i t e  c o m m u n i c a t i o n s ,  

f i b r e - o p t i c s  , a d v a n c e s  i n  e l e c t r o n i c s  s i g n a l  p r o c e s s i n g  and  

i n  mater ia ls  for t h e  s t o r a g e ,  c o n v e y a n c e ,  and i n s u l a t i o n  of 

e l e c t r o n i c  "messages"- - to  name b u t  a few--are  o v e r r u n n i n g  t h e  

realm of i n f o r m a t i o n  s c i e n c e  and t e c h n o l o g y .  

F o r  v a r i o u s  r e a s o n s ,  stemming f r o m  a l l  of t h e  above  f a c -  

t o r s ,  and  from t h e  i n d u s t r i a l  n e e d s  e x i s t i n g  a s  o u r  s o c i e t y  

s t eps  o u t  i n t o  t h e  s e c o n d  i n d u s t r i a l / i n f o r m a t i o n  r e v o l u t i o n ,  

a commercial i n d u s t r y  h a s  emerged as  a major p r o v i d e r  of  rou-  

t i n e  t e c h n i c a l  d a t a b a s e  s e a r c h e s .  W h i l e  i t  p r i m a r i l y  s e r v i c e s  

p r o d u c t i v i t y - e n h a n c e m e n t  , r a t h e r  t h a n  t h e  g e n e r a t i o n  of new- 

e c o n o m i c - a c t i v i t y ,  i t  h a s  t aken  o v e r  a s i z e a b l e  p o r t i o n  of  

t h e  p r e - e x i s t i n g  l a t e n t  marke t  f o r  t h e  t y p e s  o f  s e r v i c e s  i n i -  

t i a l l y  p r o v i d e d  by t h e  rout ine search components  of those T2 

p rograms  begun i n  t h e  1960s. I t  p a r t i c i p a t e s  i n  a n a t i o n a l  

a s s o c i a t i o n  h e a d q u a r t e r e d  w i t h i n  f o u r  b locks  of t h e  U . S .  Capi to l  

b u i l d i n g ,  wh ich  a l so  i n c l u d e s  da t a  and communica t ion  e q u i p m e n t  

s u p p l i e r s ,  among others .  

Over t h e  past  20 y e a r s ,  t h e  pendulum of n a t i o n a l  p o l i c y  

h a s  swung b o t h  l e f t  and r i g h t  o n  t h e  q u e s t i o n  of  where  t h e  

r e s p o n s i b i l i t y  l i e s ,  a n d  t o  what  d e g r e e ,  f o r  what  k i n d s  of  

economic  s t i m u l a t i o n .  T h e  1960s were y e a r s  of heavy  Federa l  
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involvement i n  economic development, as  w e l l  as i n  t h e  bu i ld -  

i ng  of t h e  "Great Society." The advancement of s c i ence  and 

technology w a s  a clear Federal  mandate, l a r g e l y  channel led 

through NSF, NASA, and DOD. Y e t ,  t h e  o l d  concern for t r a d i -  

t i o n a l  phys i ca l  i n f r a s t r u c t u r e  -- b r i c k s ,  mortar, r a i l  spu r s  

and highways -- dominated pol icy  cons ide ra t ions  i n  economic 

development. The l a t e r  years of t h a t  decade and t h e  e a r l y  

1970s, however, saw an increase i n  concern f o r  t echno log ica l  

a s s i s t a n c e ,  i t s  p o s s i b i l i t i e s  symbolized by t h e  Apollo luna r  

miss ions ,  and i ts  p o t e n t i a l  fueled by thousands of engineers  

l a id  o f f  i n  t h e  Apollo and Vietnam phase-downs. Tax p o l i c y  

would support  t h e  t r a d i t i o n a l  phys i ca l  i n f r a s t r u c t u r e  focus f o r  

economic development throughout t h e  1970s. However, t h e  overload 

on e x i s t i n g  avenues f o r  de l ive ry  of Federa l  services r e s u l t i n g  

f r o m  t h e  programs of t h e  1960s, l e d  t o  a g r e a t e r  need, role f o r ,  

and emphasis on, s t a t e  and p r i v a t e  sector leadersh ip .  

While several Federa l  programs s p e c i f i c a l l y  f o r  economic 

development s t i l l  e x i s t ,  t h e  t r e n d  i n  r e c e n t  yea r s  has  been 

toward removing o r  abol ishing t h e  l eade r sh ip  r o l e  f o r  "Uncle 

Sam" which developed i n  the.1960s. The Federa l  r e g i o n a l  com- 

missions,  except  f o r  t h e  Appalachian Regional Commission, have 

heen abol ished.  The Economic Development Adminis t ra t ion i s  

a s h e l l  of i t s  former self, its Univers i ty  Centers  Program, 

which helped g ive  rise t o  severa l  of t h e  states' c u r r e n t  pro- 

grams, one of i ts  f e w ,  low-kvel  surv ivors .  The Small Business 

Adminis t ra t ion (SBA) h a s  survived Pre.s ident ia1 oppos i t ion  and 

p r e s e n t s  an anomaly. SBA's S m a l l  Business Development Centers  
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(SBDCS) o f f e r  another  set of Federal-State l inkages .  Most of 

t h e  balance of r e c e n t  Federal  concern f o r  economic develop- 

ment is  focused around science and technology: NSF's growing 

set of engineer ing research programs and i t s  concern f o r  coop- 

e r a t i o n  wi th  t h e  states' i n i t i a t i v e s ,  OSTP' s r e c e n t l y  i s sued  

"Nat ional  Aeronaut ical  R and D Pol icy" ,  NASA's emphasis on 

t h e  commercialization of space and of aerospace technology, 

and tne growing p o l i t i c a l  popu la r i ty  or' Fetierai  i abora tory-  

i n d u s t r y  a c t i v i t i e s  ( i .e. ,  t h e  Federa l  Laboratories Consortium) . 
Given t h e  i s s u e  of t h e  i n t e r n a t i o n a l  compet i t iveness  of U.S.  

i n d u s t r y ,  support  f o r  a s t rong Federal r o l e  i s  n o t  dead -- 
bu t  now focuses  p r i m a r i l y  on i s s u e s  of t echno log ica l  and human 

resource c a p a b i l i t i e s .  Much of the  r e s i d u a l  emphasis i s  on 

developing t h e  shortest ,  most direct and m o s t  e f f i c i e n t  l i n e s  

from t h e  performers of Federal ly  sponsored R&D t o  U . S .  indus- 

t r i a l  u se r s ,  and on worker t r a i n i n g  o r  r e t r a i n i n g  i s s u e s .  The 

Spring 1986 Meeting of the Federal Laboratory Consortium (FLC) 

which addressed t h e  theme of networking was a s i g n i f i c a n t  land- 

mark i n  t h i s  regard. It was repor ted  by ve te ran  observers  and 

p a r t i c i p a n t s  t o  be t h e  f i r s t  such  conference t h a t  focused on 

l abora to ry -use r / c l i en t  transfer methods, r a t h e r  t h a n  on t h e  

s e t t i n g  of the t r a n s f e r  funct ion wi th in  t h e  l a b o r a t o r i e s  them- 

sesves . 
W i t h  the. new environment allowing and s t r e s s i n g  leader- 

s h i p  and autonomy for  t h e  states and f o r  the. p r i v a t e  sector, 

a s h i f t  t o  t h o s e  s e c t o r s  has taken p l a c e  i n  matters of 
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technology f o r  state and l o c a l  government agencies .  OSTP has  

abandoned the f i e l d ,  and NSF’s Intergovernmental  Science and 

Technology program i s  dead. P u b l i c  Technology, Inc . ,  has  sur- 

vived t h e  t r a n s i t i o n  t o  emerge a s  a user-based, r a t h e r  than  

technology-source-based intermediary.  In  t h i s  a rena ,  NASA has  

f a red  w e l l ,  p r imar i ly  because i ts  p u b l i c  s e c t o r  technology 

a p p l i c a t i o n s  have been driven by use r - iden t i f  i e d  requirements  

and ixplemente”, by Yriva te  i n d x s t r i a l  and com.ercial s-cppliers. 

However, a wide range of publ ic  s e c t o r  technology needs assess- 

ment act ivi t ies  are i n s t i t u t i o n a l i z e d  i n  state and l o c a l  govern- 

ments and i n  t h e  n a t i o n a l  a s soc ia t ions  of t h e i r  ope ra t ing  o f f i -  

c ia ls ,  and most Federal  agencies have ye t  t o  develop any r e g u l a r  

p a t t e r n  of communication w i t h  these a c t i v i t i e s  beyond those  

which relate t o  t h e  agencies‘ direct  missions.  

Given the  above seven e x t e r n a l  dimensions of t h e  gene ra l  

con tex t  i n  which Federal T programs ope ra t e ,  it seems advis- 

a b l e  t h a t  t h e s e  programs continue t o  r e t h i n k  t h e i r  roles and 

p a r t i c i p a n t s ,  as w e l l  as the way i n  which the o l d  ones a r e  

arranged o r  rearranged,  The funding of t h e  c o n t r a c t  under 

which t h i s  r e p o r t  has  been developed and t h e  pre l iminary  s t e p s  

t h a t  program management has  taken dur ing  t h e  p a s t  s ix  months 

a r e  evidence of t h e  NASA program leaders’ w i l l i n g n e s s  t o  move 

i n  t h e  d i r e c t i o n  of m o r e  extensi.ve networking. 

2 

In  t h e  following pages, t h e s e  seven dimensions are taken  

up i n  g r e a t e r  d e t a i l ,  n o t  only f o r  t h e  sake of i d e n t i f y i n g  

t h e  networking oppor tun i t i e s ,  but  with a view t o  h i g h l i g h t i n g  
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those  t h a t  appear a t  t h i s  point  i n  t h e  t o  have t h e  h ighes t  

p r i o r i t y  in terms of readiness  and capac i ty .  " A t  t h i s  p o i n t  

i n  t h e "  i s  a caveat t h a t  cannot be s t r e s s e d  t o o  much. The 

landscape is  dynamic and growing. The states,  e s p e c i a l l y ,  are 

moving r a t h e r  r a p i d l y  t o  s t rengthen weak s p o t s  and f i l l  gaps. 

The chal lenge i s  f o r  Federal  agencies  and o f f i c i a l s  t o  be 

aware of t h e s e  changes, and t o  use t h a t  awareness t o  guide 

t h e i r  programs and i n s t i t u t i o n s  i n t o  their proper  r o l e s  i n  a 

nationwide network aimed a t  s u s t a i n i n g  and s t rengthening  

t h e  competi t ive performance of U . S .  indus t ry .  This  r e p o r t  

addresses t h a t  chal lenge as i t s  p r i n c i p a l  o b j e c t i v e .  
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CHAPTER I 

"JYXHJSOLOGY FOR INDUSTRY--THE STATES TAKE THE INITIATIVE 

The ma jo r i ty  of s t a t e s  have adopted programs t o  he lp  

s t r eng then  t h e  technological  base of t h e i r  i n d u s t r i e s .  I n  

doing so, t hey  have looked t o  each o t h e r  and t o  older,  na t ion-  

a l ly-suggested programs f o r  i d e a s  and models -- and y e t  each 

has developed i t s  own unique p o l i c y ,  i n s t i t u t i o n a l  s t r u c t u r e  

and program. Each new nationwide survey r e p o r t  of t h e s e  state 

a c t i v i t i e s ,  beginning with the one publ ished f o r  t h e  Nat iona l  

Governors' Associat ion (NGA) i n  February 1982  and cont inuing  

through t h e  s t u d i e s  by Charles Watkins, which NGA publ i shed  in  

February 1 9 8 6 ,  has  come up w i t h  a new or va r i ed  o u t l i n e  (or 

taxonomy) of t h e  state programs. Each taxonomy has  been 

designed t o  relate t h e  programs t o  t h e  p o l i c y  a i m s  of t h e  s tudy  

t h a t  it supported. Only Watkins' s t u d i e s  approach adequacy 

from t h e  s tandpoin t  of the present  s tudy ,  and t h a t  perhaps 

because Watkins w a s  more concerned wi th  technology t r a n s f e r  i n  

i ts broades t  dimension than w e r e  t h e  ear l ier  r e p o r t s .  The 

n a t u r e  of our  assignment f o r  NASA under t h e  p r e s e n t  c o n t r a c t  

h a s  led u s  t o  bu i ld  our own o u t l i n e  of the.se programs, an 

o u t l i n e  t h a t  draws on,  hu t  r e s t r u c t u r e s ,  Watkins' c l a s s i f i c a -  

t i o n  ( s e e  Figure  3 ) .  

Subscribing t o  Rufus M i l e s '  " F i r s t  Law of Administration" , 
t h e  r u l e  of pe r spec t ive  t h a t  " w h e r e  you s t and  depends on where 

you sit,1r t h e  r eade r  should keep c l e a r l y  i n  mind t h a t  t h i s  
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FIGURE 3 

K I N D S  OF STATE PROGRAMS 

Wat k i  n s  T axo nomy Taxonomy f o r  T r a n s f e r  L i n k a g e s  

P o l  i c y  Development  

E d u c a t i o n  and T r a i n i n g  

Research a n d  Development  

E n t  r epr en  e ur  s h i  p T r  a i  n i  ng 
a n d  A s s i s t a n c e  

F i n a n c i a l  A s s i s t a n c e  t o  
I n n o v a t i n g  F i r m s  

Techno logy  and  I.nf orma t i o n  
T r a n s f e r  

Research or High-Tech 
I n d u s t r i a l  P a r k s  and  
I .ncuba t or s 

P o l i c y  Development  

*Research a n d  Development  

F i n a n c i  a1 A ssi s t a n c e  

**Ent repr e n e u r  s h i p  Trai  n i  ng  
and A s s i s t a n c e ;  B u s i n e s s  a n d  
T e c h n i c a l  A s s i s t a n c e ;  
T e c h n o l o g y  a n d  I n f o r m a t i o n  
T r a n s f e r ;  I n c u b a t o r s  

Research o r  High  Tech 
I ndus t r i  a1 P a r k s  

E d u c a t i o n  and T r a i n i n g  

NOTES-: 
*Long- term oppor  t u n i  t i  es 
* *S.hor t- t e r m  opport  u n i  t ies  
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classif icat ion of the state programs is s o l e l y  f o r  t h e  purpose 

of f a c i l i t a t i n g  technology t r a n s f e r  l inkage oppor tun i t i e s .  

Therefore,  i n  4 ,  below, we have packaged toge ther  those  types 

of programs t h a t  provide f o r  direct i n t e r f a c e s  with mul t ip le  

c l ien ts ,  a t  t h e  c l i e n t s '  i n i t i a t i v e ,  and that  provide d i r e c t  

a s s i s t a n c e  t o  s p e c i f i c  c l i en t  en t repreneurs  or f i rms on t h e i r  

p a r t i c u l a r  questions or needs, 

i t i a t i v e s  i n  any d e t a i l ,  

several notes  of caut ion need t o  be sounded. SINCE EACH STATE 

IS UNIQUE, ITS  PROGRAM WILL TEND TO REFLECT THAT UNIQUENESS. 

THUS, THE SAME PROGRAM TERM OR TITLE USED I N  VARIOUS STATES 

CAN BE EXPECTED TO DESCRIBE VARYING PROGRAM CONTENT. A " tech-  

n i c a l  assistance center" may or may n o t  have a technologica l  

component t o  o f f e r  i ts c l i e n t ,  "Technical" i n  t h i s  usage may 

mean spec ia l i zed  expe r t i s e  in management and f i n a n c i a l  matters, 

"Seed money" is equal ly  ambiguous. Some states provide "seed 

g ran t s "  t o  university-based industry-or iented p r o j e c t s  i n  order  

t o  stimulate advanced development toward commercial u t i l i t y .  

Other states provide, d i r e c t l y  with state funds or  i n d i r e c t l v  

through tax incentives, seed c a p i t a l  funds f o r  very ear ly ,  high 

risk development no t  ye t  mature enough t o  a t t rac t  t r a d i t i o n a l  

venture c a p i t a l .  THE OPERATIONAL MESSAGE FOR NETWORK DEVELOP- 

MENT EFFORTS IS  THAT EACH PROGRAM AND INSTITUTION MUST BE 

EXAMINED FOR ITS PARTICULAR AND SPECIFIC CHARACTERISTICS AND 

CONTENT BEFORE ANY JUDGMENT CAN BE MADE AS TO I T S  USEFULNESS 

AS A TECHNOLOGY TRANSFER PARTNER. Thus, when we observe t h a t ,  
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as a class, management and technical a s s i s t a n c e  c e n t e r s  pose 

o p p o r t u n i t i e s  fur  t r a n s f e r  networking, we are n o t  say ing  t h a t  

each and every such c e n t e r  does so. 

1. Pol'icv DeveloDment 

One would be remiss i n  d i scuss ing  Fede ra l - s t a t e  r e l a t i o n -  

s h i p s  by f a i l i n g  t o  draw a t t e n t i o n  a t  t h e  o u t s e t  t o  t h e  groups 

t h a t  m o s t  states have e s t ab l i shed  t o  guide t h e  shaping of t h e i r  

"S&T f o r  economic development" p o l i c i e s .  The forms of organi-  

z a t i o n  vary widely,  and t h e i r  combinations of p o l i c y  and oper- 

a t i o n a l  r o l e s  a lso d i f f e r ,  f r o m  state t o  s ta te .  

state where such a c e n t r a l  group e x i s t s ,  it i s  o r g a n i z a t i o n a l l y  

and p o l i t i c a l l y  close t o  the Governor, and t h e  group o r  i t s  

s t a f f  o f f i c e  has  a major voice i n  e s t a b l i s h i n g  p r i o r i t i e s , i n  

framing indus t ry-univers i ty  (and s ta te -Federa l )  l inkages ,  and 

( i n  s e v e r a l  cases) i n  t h e  adminis t ra t ion  of t h e  s ta te  programs. 

These groups are e s s e n t i a l  p a r t n e r s  i n  t he  framing of cooper- 

a t i v e  r e l a t i o n s h i p s  with other  state-funded programs, as w e l l  

Y e t  i n  every 

as fo r  t h e  c l a r i f i c a t i o n  of s t a t e  p o l i c y  on t h e  r o l e s  and missions 

of t h o s e  o t h e r  programs. In  s ta tes  t h a t  do n o t  have a c e n t r a l  

p o l i c y  development group of t h i s  type ,  a s en io r - l eve l  s t a t e  

o f f i c i a l  may be designated t o  take t h e  l ead  i n  p o l i c y  develop- 

m e n t  and implementation, and i n  program coord ina t ion .  In  

states t h a t  have t h e  groups, t h e  a d m i n i s t r a t o r s  of those  groups,  

o r  o t h e r  senior execut ives  i n  t h e  states' Executive Branches, 

may have c o n t r o l  roles and a u t h o r i t i e s  over and beyond those  

of t h e  po l i cy  groups they  support. Appendix A i s  a l i s t  of 
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each state o f f i c i a l ,  a s  of May 1986.  The t i t les  of t h e s e  

o f f i c i a l s  reflect t h e  d i v e r s i t y  of o r g a n i z a t i o n a l  arrangements 

among t h e  states. 

2 .  Research and Development Cooperative R&D/Technology 
Development/Centers et Excellence 

The m o s t  c o s t l y ,  l abo r  i n t e n s i v e  and long-term-payoff form 

of state support  i s  focused through coopera t ive  industry/uni-  

v e r s i t y  arrangements t o  conduct r e sea rch  and develop technology 

i n  areas of i n d u s t r y  need or i n t e r e s t  -- using t h e  s t a t e ' s  

u n i v e r s i t i e s  a s  a (o r  t h e )  p r i n c i p a l  technical resource ,  Some 

of t h e s e  e f for t s  -- as i n  Ca l i fo rn ia  and Kansas -- r e l y  on 

u n i v e r s i t y  o r  p r o f e s s o r i a l  i n i t i a t i v e s  i n  connect ing t h e  uni- 

v e r s i t i e s  w i th  p a r t i c u l a r  f i rms t o  develop p r o j e c t  p roposa ls .  

In  o t h e r s  -- a s  i n  New Jersey and N e w  Mexico -- state support  

i s  provided p r imar i ly  t o  cen te r s  t h a t  w i l l  serve t h e  i n t e r e s t s  

of mu l t ip l e  f i rms  i n  industry/technology f i e l d s  i d e n t i f i e d  

through s ta tewide  assessments of needs and c a p a b i l i t i e s .  

Pennsylvania p a r a l l e l s  t h e  New J e r s e y  approach, e s s e n t i a l l y ,  

except  t h a t  i t s  s ta tewide  assessment has  been i n t e r n a l l y  

r eg iona l i zed  through t h e  four Ben Frankl in  Pa r tne r sh ip  Centers .  

S t i l l  other states -- New York and Ohio a r e  examples -- i nc lude  

both  the. cen te r  of excel lence and p r o j e c t  g r a n t  approaches i n  

t h e i r  strategies. Another set of states -- Maryland, as  an 

example -- has e s t a b l i s h e d  a general-purpose c e n t r a l  "Enghee r -  

i n g  Research Center" t o  handle t h e  f u l l  range of related matters. 

- 
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In  t h e  s p e c i f i c  case of Maryland, the i n d u s t r i a l  ex tens ion  

service and an incubator  a re  ad junc t s  t o  t h i s  a p p l i e d  research .  

and development cen te r .  Several  a t t empt s  w e r e  made a t  develop- 

ing  a t a b l e  or  c h a r t  t o  o u t l i n e  t h e s e  d i f f e r e n c e s .  However ,  

t h e  number of s i g n i f i c a n t  c ross -cu t t ing  axes which would have 

been needed f o r  c l a r i t y  of d e s c r i p t i o n  would have produced 

a confusing v i s u a l  presenta t ion .  

N o t  only do t h e s e  cen te r s  draw toge the r  u n i v e r s i t y ,  o t h e r  

state government and indus t ry  resources, several of  them draw 

added support  from Federa l  programs. The U.S. A i r  Force i s  

a cosponsor i n  t h r e e  of t h e  New Mexico c e n t e r s ,  NASA is  a 

cosponsor i n  a Pennsylvania b i o l o g i c a l  materials c e n t e r ,  and 

t h e  Nat iona l  Science Foundation's Engineering Research Center 

program has added t o  i t s  support t o  s t a t e - i n i t i a t e d  c e n t e r s  

i n  New York and New J e r s e y .  

I n  t h e  long-term perspec t ive ,  t h e s e  j o i n t  i ndus t ry - s t a t e -  

supported c e n t e r s  and grant  programs appear t o  o f f e r  a new 

oppor tuni ty  t o  Federal agencies and l a b o r a t o r i e s  t o  promote 

t h e  r a p i d  commercialization of emerging technologies  f o r  bo th  

Federal mission and technology t r a n s f e r  purposes. The indus- 

t r i a l  p a r t i c i p a t i o n  pre-es tab l i shes  t h e  laboratory-to-bench 

l inkage.  The s t a t e  p a r t i c i p a t i o n ,  focused on job  c r e a t i o n  

and i n d u s t r i a l  growth and su rv iva l ,  creates a p r e s s u r e  on t h e  

i n d u s t r i a l  p a r t i c i p a n t s  t o  e x p l o i t  t h e  technology f o r  t h e  

b e n e f i t  of the domestic economy. A t  this w r i t i n g ,  t h e  Nat iona l  

Science Foundation is  ac t ive ly  seeking through i t s  "NSF I n i -  

t i a t i v e s  i n  t h e  States" p ro jec t  (being conducted f o r  it by 
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Texas A&M's Center f o r  S t r a t e g i c  Technology), t o  develop long- 

term program r e l a t i o n s h i p s  between t h e  N S F  engineer ing  research 

program and t h e s e  state programs. 

3. FLnancial Ass is tance  

Leaving d i r e c t  support  of technology development, a t t e n t i o n  

needs t o  be drawn t o  the  o ther  programs t h a t  t h e  states have 

e s t a b l i s h e d  for  t h e  f inancing of i n d u s t r i a l  innovat ion.  Whether 

through direct appropr ia t ions ,  set a s i d e s  from pension and 

o t h e r  c a p i t a l  reserve funds, or t a x  i n c e n t i v e s  f o r  p r i v a t e  i n v e s t -  

ments, a number of s ta tes  have e s t a b l i s h e d  o r  induced the  

formation of funds f o r  "seed" and "venture" f inanc ing .  Organi- 

z a t i o n a l l y ,  t h e  r e s p o n s i b i l i t y  has been either v e s t e d  i n  new 

f inanc ing  a u t h o r i t i e s  or corporat ions,  ass igned t o  t r u s t e e s  of 

c a p i t a l  and fund p o r t f o l i o s ,  or assigned (or l e f t )  t o  p r i v a t e  

sector i n s t i t u t i o n s .  The types of funding range from e q u i t y  

p o s i t i o n s  through loans  t o  o u t r i g h t  g r a n t s  -- i nc lud ing  as a 

s m a l l  p a r t  of the  t o t a l  p i c t u r e  i n  a few states,  supplemental 

g r a n t s  t o  r e c i p i e n t s  of Fede ra l  S B I R  awards. 

The a v a i l a b i l i t y  of these programs is  an e s s e n t i a l  dimension 

of t h e  new technology u t i l i z a t i o n  by indus t ry ,  given several 

rea l i t i es  of t h e  U . S .  economy. Foremost among those r e a l i t i e s  

is t h e  very short-term p r o f i t a b i l i t y  focus of most l a r g e  U.S. 

corpora t ions ,  d r iven  by inves to r  cons idera t ions .  Thus, a s  a 

key spokesman f o r  the U.S.  Department of Commerce p u t s  it i n  

h i s  speeches,  "It i s  t h e  funct ion of s m a l l  bus ines s  i n  America 
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t o  create jobs ,  t h e  funct ion of b i g  bus iness  t o  a b o l i s h  them." 

That is, i n d u s t r i a l  product and p rocess  innovat ion ,  e s p e c i a l l y  

t h a t  of  any high r i s k ,  f a l l s  t o  s m a l l ,  s t a r t - u p  en t repreneur-  

i a l ly -d r iven  f i rms.  I f  and when t h e y  succeed, l a r g e r  f i rms  

a c q u i r e  them or t h e i r  technology, and apply economies of scale. 

The provis ion  of c a p i t a l  for  s t a r t i n g  up t h e s e  high r i s k  

ven tu res  is  i n c o n s i s t e n t  with t h e  a i m s  of m o s t  of t h e  companies 

whose s tock  t r a d e s  on t h e  major exchanges. Thus, such c a p i t a l -  

i z a t i o n  f a l l s  l a r g e l y  t o  risk-spreading c a p i t a l  poo l s ,  u s u a l l y  

p u t  t o g e t h e r  by f i n a n c i a l  en t repreneurs .  Since c a p i t a l  t e n d s  

t o  naviga te  toward t h e  s a f e s t  harbors ,  c o n s i s t e n t  with p r o f i t -  

a b i l i t y ,  pe r iods  of general  c a p i t a l  shor tage  i n  any economy t end  

t o  r e s t r a i n  technologica l  innovation i n  t h e  marketplace. The 

la te  1970s and e a r l y  1980s w e r e  such a pe r iod  of c a p i t a l  sho r t -  

age,  with t h e  r e s u l t  t h a t  most states had t o  serve a s  t h e  

en t repreneurs  t o  s t imu la t e  c a p i t a l  f o r  t h e  h igher  r i s k  (bu t  

h igher  payoff)  end of t h e  investment spectrum. Watkins, i n  

h i s  recent r e p o r t s  f o r  NGA mentioned earlier,  has h igh l igh ted  

t h e  degree t o  which venture and high r i s k  c a p i t a l  has been 

concentrated i n  r e l a t i v e l y  few states. What t h e  l a s t i n g  

impact of s ta te-sponsored e f f o r t s  t o  d i s p e r s e  t h a t  a v a i l a b i l -  

i t y  w i l l  be  remains t o  be seen. However, Connecticut,  N e w  York, 

Pennsylvania,  Indiana,  Michigan, Missouri ,  and o t h e r s  have 

moved bold ly  t o  s t i m u l a t e  high r i s k  investments i n  support  

of t h e  advanced technologica l  upgrading of t h e i r  i n d u s t r i a l  

bases.  Technology t r a n s f e r  has  a b e t t e r  chance of p u t t i n g  down 

l a s t i n g  r o o t s  where such nourishment is a v a i l a b l e ,  a s  does 

any form of technologica l  innovation. 
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4 .  Technical and Business. A s s i s t a n c e  
~~~~~ 

A s  noted a t  t h e  s t a r t  of t h i s  chap te r ,  w e  are packaging 

a r a t h e r  w i d e  range of d i r e c t  bus iness  assistance a c t i v i t i e s  i n  

t h i s  category.  I t  inc ludes  programs and c e n t e r s  v a r i o u s l y  

l a b e l l e d  as  entrepreneurship t r a i n i n g  and a s s i s t a n c e ;  bus i -  

n e s s  and technical a s s i s t ance ;  technology and information 

t r a n s f e r ;  incubators ;  i n d u s t r i a l  ex tens ion  services; innova- 

t i o n  c e n t e r s ;  and s m a l l  business  development c e n t e r s ;  among 

o t h e r s ,  These programs gene ra l ly  provide f o r  responses  t o  

c l i e n t  r e q u e s t s ,  wi th in  the  varying ranges  of services t h a t  

are provided. All appear t o  have some f l e x i b i l i t y  t o  a d j u s t  

or expand t h a t  range of services, so t h a t  t echno log ica l  assis- 

t ance  can be provided, even where it is  no t  now o f fe red .  

These ac t iv i t ies  have t h e  common f e a t u r e  of helping 

s p e c i f i c  f i rms  address  s p e c i f i c  management o r  t e c h n i c a l  con- 

c e r n s  on a r e l a t i v e l y  immediate, short- term b a s i s .  With 

r e s p e c t  t o  those  services they provide ,  they  are more o r  less 

s i m i l a r  t o  t h e  problem-definit ion,  search ,  and i n t e r p r e t a t i o n  

f u n c t i o n s  of N A S A ' s  I A C s ,  Like I A C s ,  t hey  may be. supported 

by a s i zab le  consortium of schools.  They go beyond I A C s  

g e n e r a l l y ,  i n  t h a t  technology a s s i s t a n c e  normally i s  supple- 

mented with management and marketing a s s i s t a n c e  and/or f i n -  

ancial brokerage services. Unlike I A C s ,  search  and follow- 

up a s s i s t a n c e  may be l imi ted  t o  t h e  resources of t h e  hos t  

u n i v e r s i t y  (or even a p a r t  of i t 1  o r  o t h e r  u n i v e r s i t i e s  with- 

i n  t h e  same state, and may o r  may n o t  be supplemented by 
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o u t s i d e  data bases. N o t  only do these programs assist w i t h  

r e s p e c t  t o  t h e  direct commercial concerns of t h e i r  c l i e n t s ,  

some of t h e s e  state e f f o r t s  provide  s u b s t a n t i a l  t e c h n i c a l  and 

managerial he lp  t o  en t repreneurs  i n  prepar ing  SBIR proposa ls  

and seeking Federal cont rac ts .  Some of these have drawn e a r l y  

support  from t h e  Universi ty  C e n t e r s  Program of t he  U.S. Depart- 

ment of Commerce's Economic Development Adminis t ra t ion,  a l though 

t h a t  support  has  been sharply c u r t a i l e d  i n  r e c e n t  Federa l  

budgets. A s  a r e s u l t  of having t h a t  suppor t ,  s o m e  are restric- 

ted i n  t h e  geographic a reas  they  may serve:  t h u s ,  they  may be 

sub-s ta te  r a t h e r  than  statewide c e n t e r s ,  i n  r e a l i t y .  Many 

are  m e m b e r s  of NAMTAC -- the Nat iona l  Associat ion of Manage- 

ment and Technical Assistance Centers .  I n d u s t r i a l  ex tens ion  

services t e n d  t o  be a s s i s t a n c e  c e n t e r s  on wheels o r  w i t h  out-  

l y i n g  o f f i c e s  -- echoing something of t h e  a g r i c u l t u r a l  exten-  

s ion  model and, i n  some cases ,  p a r a l l e l i n g  it i n  t h e  u n i v e r s i t y  

s t r u c t u r e .  

T h i s  set of a c t i v i t i e s  a lso inc ludes ,  f o r  our  purposes ,  

t h e  SBA-sponsored S m a l l  Business Development C e n t e r s .  Despi te  

t h e  uniformity of t h e i r  names, the.  SBDCs d e l i v e r  varying 

mixes of services. However, se.vera1 of them, a s  i n  t h e  states 

of Washington and Missouri and a t  Ar l ing ton ,  Texas, have 

technology assistance capac i t i e s .  

Also included- i n  t h i s  c l a s s i f i c a t i o n  are t h e  hundreds of 

newly-formed incuba to r s  t h a t  p rov ide  bu i ld ing  space and sup- 

p o r t i n g  services f o r  t h e  canduct of bus iness  and product 

development act ivi t ies .  T h e s e .  incubators  draw from a v a r i e t y  
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of sources f o r  t h e i r  bas i c  support:  l a r g e r  i n d u s t r i a l  f i rms ,  

u n i v e r s i t i e s ,  s tate governments, local governments and/or 

combinations of these. The presence of s i g n i f i c a n t  techno- 

logical services i n  support  of an incubator  g e n e r a l l y  depends 

on i t s  ties t o  a u n i v e r s i t y  o r  non-profi t  r e s e a r c h  c e n t e r .  

Whatever t h e  s e t t i n g ,  t he  substance of t he  work t h a t  goes on 

i n  these incubators  i s  determined by t h e  f i rms  t h a t  are admit- 

ted t o  t h e  incubator .  Many incuba to r s  ( t h e r e  are except ions)  

l i m i t  support  services t o  t h e  f i rms  t h a t  are i n  r e s idence  or 

have been r e c e n t l y  "spun out." Some, however, e x i s t  under t h e  

ausp ices  o f ,  or  ad jacen t  t o ,  management and t e c h n i c a l  a s s i s t a n c e  

c e n t e r s  o r  innovation cen te r s ,  so t h a t  t hey  share support  

func t ions  wi th  ou t s ide  c l i e n t s .  E i t h e r  way, t h e y  have c l i e n t s  

w i t h  a p o t e n t i a l  need f o r  technologica l  a s s i s t a n c e ,  and have 

e s t a b l i s h e d  methods of i n t e r a c t i n g  w i t h  those c l i e n t s .  

Innovation c e n t e r s  are included i n  t h i s  category s i n c e  

t h e y  tend t o  be enlargements or combinations of incubators  

and t e c h n i c a l  a s s i s t a n c e  centers .  Some, however, may inc lude  

s o m e  c a p a b i l i t y ,  and t h e  mission assignment, t o  perform o r  

support  r e sea rch  t h a t  w i l l  be of use t o  t h e i r  i n d u s t r i a l  c l i e n -  

tele. 

Severa l  u n i v e r s i t i e s ,  p a r t i a l l y  i n  response t o  t h e  con- 

c e r n s  of the  state governments f o r  i n d u s t r y ' s  t echno log ica l  

r e v i t a l i z a t i o n ,  and p a r t i a l l y  i n  response t o  their new r o l e s  

as  owners of t h e  Federally-sponsored i n t e l l e c t u a l  proper ty  

t h a t  they  develop, have set up o r  expanded t h e i r  own technology 
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t r a n s f e r  o f f i c e s .  A major aim of t h e s e  o f f i c e s  i s  t o  f inan-  

c i a l l y  exploit  t h e  u n i v e r s i t y ' s  pa t en t s .  Depending on o t h e r  

r e s p o n s i b i l i t i e s  and t h e i r  s e t t i n g ,  these off ices  may (or may 

n o t )  have an i n t e r e s t  i n  focusing on i n d u s t r y  needs rather 

than on the  marketing of pa ten t  licenses. 

5 .  Research o r  High-Technology I n d u s t r i a l  Parks  

These ac t iv i t ies ,  of which North C a r o l i n a ' s  Research 

T r i a n g l e  Park is  t h e  o ldes t ,  are a t tempts  t o  r e p l i c a t e  by 

design what happened "na tu ra l ly"  a long Route 128 i n  Massachusetts 

and i n  C a l i f o r n i a ' s  S i l i con  Valley.  T h e i r  a i m  is t o  a t t rac t  a 

c r i t i c a l  m a s s  of "clean" ( u s u a l l y ) ,  advanced technology f i rms  

so t h a t  long-term i n d u s t r i a l  s t a b i l i t y  and/or growth can be 

promoted. 

T o  t h e  e x t e n t  t h a t  they a r e  success fu l ,  they  provide 

n e s t s  of c l i e n t s  f o r  technology t r a n s f e r  services. Some have 

a c e n t r a l  service and support core f o r  t h e i r  r e s i d e n t s  -- 
Research Tr iangle  provides one and Arizona S t a t e  p l a n s  t o  

open one i n  1987 -- and t h e s e  core elements a r e  i n  a p o s i t i o n  

t o  f a c i l i t a t e  technology t r a n s f e r .  I n  t h i s  dimension, t h e  

core elements should be viewed a s  t e c h n i c a l  a s s i s t a n c e  c e n t e r s  

under 4 ,  above. 

6. Education and Training 

These programs are directed t o  a w i d e  range of concerns. 

A t  one level,  most states a r e  seeking t o  s t rengthen  basic math 
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and science educat ion i n  t h e  elementary and secondary schools. 

Many are also seeking t o  improve t h e  q u a l i t y  and re levance  t o  

emerging technologies  of t h e i r  voca t iona l  educa t ion  o f f e r i n g s ,  

and s i m i l a r l y  t o  expand worker r e t r a i n i n g  oppor tun i t i e s .  I n  

s o m e  states, t h e  programs go so f a r  as t o  provide  job - spec i f i c  

t r a i n i n g  f o r  new or expanding businesses .  I n  the  l a t te r  case, 

they  become r e l e v a n t  t o  technology t r a n s f e r ,  and w i l l  tend t o  

be included i n  t h e  se rv ices  t h a t  i ndus t ry  can access  through 

management and t e c h n i c a l  a s s i s t a n c e  cen te r s .  
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Chapter I I 

The Changing Federal  Programs and Pe r spec t ives  

For approximately 50 years, t h e  only  widely known Federa l  

technology t r a n s f e r  e f f o r t  w a s  the  U. S. Department of Agri- 

c u l t u r e ' s  Agr i cu l tu ra l  Extension Service. In many r e s p e c t s ,  

it w a s  no t  a n a t i o n a l  e f f o r t ,  bu t  a c o l l e c t i o n  of s ta te  pro- 

grams, p r imar i ly  based i n  Mor r i l l  A c t  land g r a n t  c o l l e g e s ,  

w i th  p rov i s ion  f o r  reg iona l  coord ina t ion  among states wi th  

similar a g r i c u l t u r a l  bases. A r e l a t i v e  handful of o t h e r  

Fede ra l  agencies  carried on direct r e l a t i o n s h i p s  (or  v e r t i c a l  

t r a n s f e r ) ,  on a n a t i o n a l  bas i s ,  between t h e i r  l a b o r a t o r i e s  and 

t h e  indus t ry  those l abora to r i e s  supported: Two no tab le  

examples of t h i s  w e r e  the Nat ional  Bureau of Standards (NBS) 

and t h e  Nat iona l  Advisory Committee on Aeronautics (NACA) . 
Secondary (or  hor izonta l )  t r a n s f e r ,  however, r e a l l y  seems 

t o  have begun w i t h  NASA's technology u t i l i z a t i o n  program i n  

1962. In  t h e  p a s t  qua r t e r  cen tu ry ,  t h e  widespread use of 

Fede ra l ly  sponsored technology has become f ixed  as  a n a t i o n a l  

po l i cy ,  sub jec t  t o  l i m i t a t i o n s  only  f o r  na t iona l  s e c u r i t y  and 

a handful of lesser concerns, d i scussed  i n  Chapter IV.  

In  1980 ,  t h e  next  t r u e  watershed year ,  t h i s  mandate f o r  

widespread use w a s  extended t o  most Federa l  R&D a c t i v i t i e s  

through t h e  Stevenson-Wydler A c t ,  P.L. 96-480. Now, no t  

q u i t e  six yea r s  Eater, a consensus i s  forming f o r  i ts ex tens ion ,  

t o  same. ex ten t ,  t o  o the r  Federal engineer ing and technalogy- 

producing a c t i v i t i e s  -- whether  formally l a b e l l e d  a s  R&D, 
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o r  n o t  -- such as some of the  m i l i t a r y  supply depots .  Equal ly  

s i g n i f i c a n t ,  t h e  relatively informal ,  s emi -o f f i c i a l  t r a n s f e r  

coord ina t ion  act ivi t ies  represented by the  Federal Laboratory 

Consortium are being considered for  l e g a l  r ecogn i t ion  a s  an 

instrument  of n a t i o n a l  technology t r a n s f e r  po l i cy .  

The U. S. House of Representat ives  has  passed H.R. 3773, 

a b i l l  g iv ing  a l e g i s l a t i v e  charter t o  t h e  FLC, t h e  Senate i s  

expected t o  p a s s  a s i m i l a r  measure i n  June o r  J u l y  1986 ,  and 

Congressional c learance  of a compromise i s  expected s h o r t l y  

thereafter. The proposed c h a r t e r s  a r e  broad enough t o  g ive  

t h e  FLC (or agencies  whichmight ga in  c o n t r o l  or s i g n i f i c a n t  

i n f luence  over it) wide l a t i t u d e  i n  the s t r u c t u r i n g  of cooper- 

a t ive ,  interagency,  i n t e r - l abora to ry  t r a n s f e r  a c t i v i t i e s .  T h e  

p r e s e n t  FLC membership includes those who a r e  i n c l i n e d  toward 

t h e  use of intermediary groups a s  w e l l  as direct  c o n t a c t s  

and those  favor ing  an emphasis on direct  laboratory-user  rela- 

t i onsh ips .  

develop working r e l a t i o n s h i p s  f o r  t h e  FLC w i t h  i n d u s t r i a l  and 

trade a s s o c i a t i o n s  and w i t h  state economic development programs, 

The direct va lue  of domestic technology t r a n s f e r  t o  t h e  n a t i o n ' s  

well-being, and i ts  secondary or d e r i v a t i v e  va lue  t a  t h e  

p o l i t i c a l  goodwill  toward Federal  agencies  which engage i n  it, 

h a s  not  been l o s t  on key o f f i c i a l s  of a number of Federa l  Exec- 

u t i v e  agencies ,  

The FLC na t iona l  l eade r sh ip  i s  undertaking t o  

NASA has s e p a r a t e l y  cant rac ted  w i t h  t h e  Denver Research 

r n s t i t u t e  f o r  a review of the  technology t r a n s f e r  ac t iv i t ies  of 
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t he  o t h e r  Federal agencies.  Th i s  r e p o r t  t h e r e f o r e  reserves 

recommendations on t h e  incorporat ion of other Federal agencies '  

ac t iv i t ies  beyond t h e  suggest ions involv ing  t h e  FLC and t h e  

jo in t  EDA/state-sponsored u n i v e r s i t y  c e n t e r s  d i scussed  i n  

Chapters  I and V. 
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Chapter I11 

Science and Technology f o r  S ta te  and Local 

Government ODerations 

When t h e  NASA and NSF-supported sc ience  and technology 

e f f o r t s  i n  behalf  of state and l o c a l  government began, over 15 

years  ago, and up through t h e  e a r l y  yea r s  of Publ ic  Technology, 

Inc. ( P T I ) ,  t h e  states w e r e  as much a p a r t  of t h e  P T I  s e r v i c e  

populat ion as w e r e  l o c a l  governments. By the  m i d - 1 9 7 0 ' ~ ~  

however, t h e  key n a t i o n a l  a s soc ia t ions  of s ta te  leaders had 

l e f t  the  P T I  board,  and P T I  was r e s t r u c t u r e d  l a r g e l y  as a tech-  

nology se rv ice  bureau f o r  loca l  governments. 

In the  p a s t  1 0  years, P T I ' s  e a r l y  p r i n c i p a l  source of 

support  -- the  gene ra to r s  of technology -- has f a l l e n  off  t o  

a d i s t a n t  t h i r d  behind the.  funds it r e c e i v e s  from i t s  l o c a l  

c l i e n t s  and companies which t r a n s l a t e  new technology i n t o  

products  and se rv ices .  Its c l i e n t s  include most of t he  cities 

and urban coun t i e s  w i t h  populat ions of more than 1 0 0 , 0 0 0 ,  

and it performs f o r  them both direct ind iv idua l  a s s i s t a n c e  and 

i n t e r c i t y  marke t  aggregat ion funct ions.  In a d d i t i o n ,  it provides  

guidance t o  commercial firms i n  t h e i r  e f f o r t s  t o  develop 

products  and services t o  m e e t  l o c a l  government needs. 

P T I ,  however, reaches very few of t h e  smaller c i t ies  and 

towns of t he  na t ion .  Ef fec t ive ly ,  its c o n t r i b u t i o n s  t o  them 

flow from any u t i l i t y  which i t s  wack f o r  l a r g e r  j u r i s d i c t i o n s  
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may have for smaller units of government, and are limited by 

the fact that different scales of operation call for differing 

technologies in many cases. 

In terms of technological assistance to the towns and 

smaller cities of the nation, we have been able to identify two 

organizations, one in Oklahoma and one in Kentucky, which offer 

significant services for any sizeable number of clients. Each 

is, effectively, a single state organization, although oppor- 

tunities may exist to expand that service area, at least for 

the one in Kentucky. The Oklahoma Center, based at Oklahoma 

State University, Stillwater, is a largely state-funded survivor 

of NSF's former intergovernmental science and technology program. 

Its location and political base make it a possible candidate 

for a mutual support relationship of some sort with the NASA- 

supported Kerr Industrial Applications Center (KIAC) and Rural 

Enterprise , Inc. (a rural technology applications team) , both 
located in Durant, Oklahoma, as well as with PTI. 

The Kentucky program, the NASA/University of Kentucky 

Technology Applications Program (NASA/UK TAP) , provides services 
to the state government, as well as to the local governments, 

of Kentucky. Its industrial services are largely derivative 

from, or secondary to, these state and local services. It is 

particularly significant as a possible complement to PTI's 

present focus, since the overwhelming majority of Kentucky's 

cities are under 100,000 in population -- only Louisville is 
significantly larger. 

111-2 



A l l  three of these loca l ly-or ien ted  technology a s s i s t a n c e  

programs have one shared problem i n  serv ing  town and s m a l l  c i t y  

c l i e n t s ,  and t h a t  is  t h e  generat ion of funds t o  cover t h e  costs. 

Poss ib l e  approaches t o  the r e so lu t ion  of t h e  funding ques t ion  

must be a p a r t  of every plan t o  s e r v e  t h i s  ex tens ive  segment of 

the American governmental system. It is  almost t o t a l l y  r e l i a n t  

on the  legislatures of Kentucky and Oklahoma a t  t h i s  t h e .  

An a d d i t i o n a l  approach t o  meeting t h e  needs of t h i s  sector 

i s  j u s t  beginning t o  t a k e  shape i n  t h e  f o r m  of s ta te  innovat ion 

groups, drawing heav i ly  on indus t ry  suppor t ,  w i t h  encouragement 

from t h e  S m a l l  Business HighTechnology I n s t i t u t e ,  and others. 

N A S A ' s  Langley Research Center h a s  en te red  i n t o  t h e  formation of 

such a group i n  Virg in ia .  

f i l l  a t  least p a r t  of the  s e r v i c e  vacuum t h a t  e x i s t s  a c r o s s  t he  

country.  T h a t  p o s s i b i l i t y  warrants  monitoring of these groups 

over  t h e - n e x t  f e w  yea r s  as  they develop t h e i r  service capabi l -  

i t ies .  

It may prove t h a t  t h e s e  groups can 

When t h e  state government assoc ia t i 'ons  pu l l ed  o u t  of PTI 

a decade ago, it did n o t  pu t  a full s t o p  t o  e f f o r t s  t o  aggregate  

s ta te  needs f o r  technology development. Through m o s t  of t h e  

197OKs,  NASA supported and cooperated w i t h  t h e  Nat ional  Governors* 

Assoc ia t ion ,  Nat ional  Conference of State  Legislatures, and 

Council  of State Planning Agencies t o  examine state needs f o r  

geo-based data f o r  which space remote sens ing  could be r e l e v a n t .  

That e f f o r t ,  t r a n s f e r r e d  t o  N O M  along with Landsat s a t e l l i t e  
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opera t ions ,  has  led t o  a number of sus t a ined  innovat ions  i n  

state government r e l a t i n g  t o  n a t u r a l  and phys ica l  resources 

and t h e i r  monitoring and development. 

The Federal Highway Administration has  s i m i l a r l y  provided 

f o r  surveys of highway-related technology needs,  i n  cooperat ion 

w i t h  s t a t e  highway o f f i c i a l s ,  a s  a b a s i s  f o r  use i n  t h e  planning 

of its highway research program. 

On t h e i r  own i n i t i a t i v e ,  t h e  states -- through t h e  assoc- 

i a t i o n  of state information support  agencies  -- have developed 

a r ecu r r ing  assessment of s t a t e  needs f o r  technology related 

t o  automated information systems. T h i s  group i s  a f f i l i a t e d  w i t h  

the Council of State  Governments (CSG) and headquartered a t  

Lexington, Kentucky. 

It is t h e  CSG itself w h i c h  o f f e r s  t h e  most encouraging 

p rospec t  now on the horizon fo r  the f u t u r e  aggregat ion of state 

needs. Under i ts research and state services a c t i v i t i e s ,  CSG 

is e s t a b l i s h i n g  research cen te r s  t o  focus on p a r t i c u l a r  areas 

i *e 
. *J. 

of state concern. Such cen te r s  established i n  1985 included 

a g r i c u l t u r e  and rural  development, management, admin i s t r a t ion  

and p roduc t iv i ty ,  environment and n a t u r a l  r e sources ,  and f inan -  

c i a l  management. A center on sc i ence  and technology, gene ra l ly ,  

is planned f o r  a 1986 s tar t .  It is  i n  t h e  aggregat ion of state 

needs t o  formulate  research agendas t h a t  these centers should,  

as  a by-product, i d e n t i f y  needs w h i c h  can be. addressed by new 

technology a s  we.11 as  those which r equ i r e  new knowledge. The 
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s t a f f  of t h e s e  CSG c e n t e r s  a l r eady  i s  heing supported i n  some 

information searches by the  NASA/UK TAP. An Agreement t o  g ive  

formal CSG, NASA, and University of Kentucky recogni t ion  t o  

t h i s  arrangement i s  being negot ia ted.  The growth of t h i s  

r e l a t i o n s h i p ,  f a c i l i t a t e d  by t h e  coincidence of t h e  loca t ion  

of both a c t i v i t i e s  i n  t h e  same c i t y ,  should c o n t r i b u t e  t o  NASA 

TU p a r t i c i p a n t s '  knowledge of s t a t e  needs which could y i e l d  t o  

technologica l  r e s o l u t i o n ,  and t o  g r e a t e r  awareness on t h e  p a r t  

of state l e a d e r s  and their n a t i o n a l  a s s o c i a t i o n  r e p r e s e n t a t i v e s ,  

of n e w  technologica l  a l t e r n a t i v e s  on po l i cy - re l a t ed  matters. 

Assuming a cont inua t ion  and s t rengthening of t h e  IAC-FLC 

r e f e r r a l  system, t h i s  could a l s o  f a c i l i t a t e  access  f o r  mul t i -  

s t a t e  i n t e r e s t s  t o  t h e  most r e l e v a n t  Federal  l a b o r a t o r i e s ,  

when appropr ia te .  
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Chapter IV 

Key Po l i cy  Cons idera t ions  ahd Caveats i n  Forming Federal-State  
11 

A number of p o l i c y  i s s u e s  surround t h e  development of i n t e r -  

o rgan iza t iona l  l inkages  among the o rgan iza t ions  and programs 

descr ibed  i n  Chapters I, I1 and 111, above. For p r a c t i c a l  con- 

s i d e r a t i o n s ,  w e  a r e  l i m i t i n g  t h i s  d i scuss ion  t o  those  which w e  

see as m o s t  s i g n i f i c a n t  from a management pe r spec t ive .  A l l  of  

t h e s e  p o l i c y  cons idera t ions  have a bear ing  on t h e  s t r a t e g y  sug- 

ges t ed  i n  Chapter V. 

1. EXistinq Relat ionships  

The.development of new and b e t t e r  r e l a t i o n s h i p s  i s  n o t  

s t a r t i n g  i n  a void. For example, states have been p a r t n e r s  i n  

t h e  NASA-TU program, t h e  Small  Business Development Centers ,  and 

t h e  EDA Univers i ty  Centers  s i n c e  t h e i r  incept ion .  The p a t t e r n  

of those r e l a t i o n s h i p s  has  changed over  t h e ,  and i n  t h e  case 

of NASA, the. volume has  expanded i n  r e c e n t  years.  The long- 

s tanding  r e l a t i o n s h i p s  w i t h  N o r t h  Caro l ina ,  Kentucky, F l o r i d a ,  

Indiana,  and Oklahoma cannot be ignored,  nor can they  b e  mi- 

l a t e r a l l y  abrogated by NASA without  p o l i t i c a l  consequences. 

Nei ther ,  i n  l i g h t  of the.  changes d iscussed  i n  Chapter I, can 

t h i s  handful of r e l a t i o n s h i p s  be  taken as a major involvement 

wi th  today ' s  state government e f f o r t s  nationwide, na r  allowed 

t o  dominate r e l a t i o n s  wi th  o t h e r  states. The same may be s a i d  

about any agency*s r e l a t i o n s  w i t h  any r e l a t i v e l y  small subse t  

of t h e  50 states. 
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2. State Needs. and Preferences 

Cooperation is  n o t  achieved without mot iva t ion ,  and motiva- 

t i o n  does n o t  emerge i n  the states based on mandates from 

Federal o f f i c i a l s .  The development of s p e c i f i c  r e l a t i o n s h i p s  

is a matter f o r  negot ia t ion  i n  which the needs and p re fe rences  

of each side, the  Federal agency and t h e  s ta te  o r  i t s  agency, 

is openly allowed f o r .  Not only does t h i s  make good management 

sense, it is inhe ren t  i n  t h e  present-day climate of n a t i o n a l -  

state r e l a t i o n s ,  cons i s t en t  w i th  e x i s t i n g  gene ra l  l a w s  and wi th  

t h e  Federalism p o l i c i e s  of the  Administration. Since n o t  a l l  

state c a p a b i l i t i e s  are of equal  kind o r  q u a l i t y ,  t h i s  f l e x i b i l -  

i t y  i s  advantageous t o  Federal  o f f i c i a l s  from a pragmatic stand- 

po in t .  Each state is unique i n  some of t h e  f a c t o r s  t h a t  a r e  

ntast r e l e v a n t  t o  developing r e l a t i o n s h i p s  for  coopera t ive  a c t i v -  

i t ies .  

3 .  Absence of Effective I n t e r s t a t e  Avenues for I n d u s t r i a l l y -  
O r i e n t e d  State E t f o r t s  

There i s ,  a t  p r e s e n t ,  no e f f e c t i v e  oppor tuni ty  t o  mount 

a s i g n i f i c a n t  program t o  move Federally-developed technology 

t o  i n d u s t r y  i n  cooperation w i t h  any n a t i o n a l  a s s o c i a t i o n  of 

state o f f i c i a l s .  Those  a s soc ia t ions  do n o t  exist  f o r  such 

operat2onally-focused purposes. I t  is  u s e f u l  t o  involve such 

o r g a n i z a t i o n s  as t h e  National Governors' Assoc ia t ion ,  the 

Nat iona l  Council of S ta te  Legislatures, t h e  Council of State 

Planning Agencies, and t h e  Nat iona l  Assoc ia t ion  of State Develop- 

ment Agencies i n  t h e  exchange of information related t o  n a t i o n a l  

and state programs and plans. They cannot be expected t o  
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func t ion  as condu i t s  f o r ,  or managers o f ,  m u l t i - s t a t e  p r o j e c t s .  

The n o r t h  c e n t r a l  s t a t e s  a r e  c u r r e n t l y  a t tempt ing  t o  develop a 

M i d w e s t  Technology Development I n s t i t u t e  t o  serve t h e i r  shared 

i n t e r e s t s  i n  advancing technology for  economic development. 

T h e  success  of t h i s  venture  remains t o  be determined. I n  none 

of the p a r t i c i p a t i n g  s ta tes  does it appear t o  be given t h e  

s t a t u s  and importance of o the r ,  i n - s t a t e  measures. Science and 

technology f o r  i n d u s t r y  i s  too  c l o s e l y  l inked  t o  a s t a t e ' s  

i n t e r n a l  economic h e a l t h  for any s ta te  t o  be w i l l i n g  t o  cooper- 

a t e  t o o  broadly i n  s i t u a t i o n s  where i t s  leveraging  a b i l i t y  

would b e  d i l u t e d .  Cooperative Fede ra l - s t a t e  e f f o r t s  f o r  i ndus t ry ,  

t h e r e f o r e ,  must be expected t o  focus  on l i nkages  between p a r t i -  

c u l a r  Federa l  act ivi t ies  and p a r t i c u l a r  e n t i t i e s  i n  i n d i v i d u a l  

states. 

4 .  U n i v e r s i t i e s  a s  Semi-Autonomous I n s t i t u t i o n s  - 
Many of the s ta te  programs a r e  being c a r r i e d  o u t  through 

or i n  cooperat ion w i t h  s ta te-supported u n i v e r s i t i e s .  These 

i n s t i t u t i o n s ,  i n  m o s t  cases ,  have o ther  avenues of access t o  

Fe.dera1 decision-making than through. t h e i r  s ta te  c a p i t o l s .  

The bulk of t h e i r  s t a t e  funding is from sources other than  

those t h a t  support  t h e  service func t ions  with which w e  are 

concerned i n  t h i s  r e p o r t .  They do n o t  n e c e s s a r i l y  speak o r  

ac t ,  i n  mission and resource- re la ted  matters, as pure  r ep resen ta -  

tives of t h e i r  state industry-service i n t e r e s t s .  Allowance f o r  

this- is e s s e n t i a l .  
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5 .  Turf - 
State i n t e r e s t s  i n  br inging S&T resources t o  bear  on 

i n d u s t r y  needs a l s o  n e c e s s a r i l y  involve  concern f o r  involv ing  

on a p r i o r i t y  b a s i s  t h e  S & T  r e sources  wi th in  t h e  state borders:  

u n i v e r s i t i e s ,  non-profi t  i n s t i t u t e s ,  and o t h e r  i n d u s t r i a l  f i rms .  

Furthermore, an i n s t i t u t i o n  used by a given s ta te  (e.g. ,  a 

state u n i v e r s i t y )  may see its own i n t e r e s t s  b e s t  served by some 

form of e x c l u s i v i t y  a s  the conveyor of t h e s e  r e sources  t o  

i n d u s t r y  i n  i t s  t e r r i t o r y .  On t h e  o t h e r  hand, Federal agencies  

have a s p e c i f i c  i n t e r e s t  i n  see ing  t h e  o p p o r t u n i t i e s  presented  

by t h e i r  technology appl ied  t o  t h e  same ends,  b u t  without  par -  

t i c u l a r  regard t o  t h e  state i n  which t h a t  technology w a s  developed 

o r  w i l l  be used. The aim of cooperat ion i s  t o  blend t h e s e  

i n t e r e s t s  i n  mutually enhancing ways and n o t  t o  impose one set 

of concerns on t h e  o t h e r  unnecessarily.  O t h e r w i s e ,  t u r f  i s s u e s  

w i l l  g e t  i n  t h e  way of accomplishment. This ,  l i k e  t h e  i s s u e  

of state needs and preferences,  argues f o r  s t a t e - t o - s t a t e  flex- 

i b i l i t y  i n  Federa l - s ta te  negot ia t ions .  

6. Congressional V i e w s  and Interests 

It has been s a i d  t h a t  NASA's technology u t i l i z a t i o n  program 

is  a Congressional,  r a t h e r  than a NASA, program. Severa l  of 

its e x i s t i n g  elements bear  t he  stamp of s p e c i f i c  Congressional 

concern and i n t e r e s t s .  The s a m e  might be s a i d  of EDA's 

remaining programs. The p o l i t i c s  of r e p r e s e n t a t i o n  of p a r t i c -  

u l a r  s t a t e  i n t e r e s t s  by ind iv idua l  U.S.  Sena tors  and Repre- 

s e n t a t i v e s ,  with or  without coord ina t ion  wi th  t h e i r  Governors 
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and l e g i s l a t u r e s  "back home", cont inues  and w i l l  cont inue.  

However ,  even t s  s i n c e  1 9 8 0  should make it clear t h a t  the 

concerns of those  few members who have in te rvened  i n  support  

of s p e c i f i c  programs or  agencies a r e  being overrun by a l a r g e r  

Congressional consensus on Federal technology t r a n s f e r  on a 

genera l  scale, guided by other  Senators and Congressmen. 

These c r o s s  c u t t i n g  i n t e r e s t s  w i t h i n  Congress m e r i t  consider-  

a t i o n  i n  t h e  contex t  of s t a t e  r e l a t i o n s h i p s .  The opportuni-  

t ies  e x i s t  f o r  both p o s i t i v e  and nega t ive  r ami f i ca t ions .  The 

safest p o l i c y  from t h e  s tandpoint  of widespread acceptance 

of t h e  p r o f e s s i o n a l  and t e c h n i c a l  soundness of program oper- 

a t i o n s  i s  a p o l i c y  of equanimity and equal  oppor tuni ty  i n  which 

p a r t i c u l a r  l i nkages  are developed t o  m e e t  p a r t i c u l a r  l o c a l  

needs or  o p p o r t u n i t i e s  under uniform nationwide g u i d e l i n e s  

t h a t  minimize t h e  appearance of t h e  pork barrel  and t h a t  avoid 

t h e  entrapment of t h e  Federal Executive Branch i n  p a r t i s a n  

s ta te  p o l i t i c a l  hassles. A t  t h e  same t i m e ,  e l e c t i o n  t o  t h e  

Presidency or t o  Congress c a r r i e s  w i th  it p o l i t i c a l  respons- 

i b i l i t i e s  and p re roga t ives  t o  which agency program managers 

must a t t u n e  themselves. 

7 .  Timing 

This ,  some say,  i s  the essence  of execut ive  s k i l l .  

E f f e c t i v e  r e l a t i o n s h i p s  can  mature t o  agreement only  when " t h e  

t i m e  is  r ipe . "  I n  a t  least one s ta te  (Arizona) it appears  

t h a t  1987  w i l l  be t h a t  time, i n s o f a r  a s  Federal-state i n d u s t r y  

ou t r each  e f f o r t s  are concerned, f o r  i n s t i t u t i o n a l  readiness 
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reasons.  In  o t h e r  s t a t e s  ( including Missouri ,  Iowa, Michigan, 

and New York) state readiness is running ahead of Federal 

agencies '  a b i l i t i e s  t o  eva lua te ,  propose, and n e g o t i a t e  appro- 

p r i a t e  l inkages .  Pressures t o  service (or t o  n e g l e c t )  p a r t i c -  

u l a r  states o r  r eg ions  -- for  whatever reason -- should n o t  be 
. 

allowed t o  override r e a l i s t i c  planning f o r  success fu l  l i nkages  

under t h e  proper condi t ions .  

8. Cost of Services; Froht-Ebd C a p i t a l i z a t i o n  

These new r e l a t i o n s h i p s  w i l l  bear front-end costs for  both 

s i d e s .  Several of t h e  s t a t e  S&T l e a d e r s  who would be involved 

i n  developing new t ransfer  l inkages w i t h  Federal agencies  coun- 

seled NSF i n  November 1 9 8 5 ,  in  r e fe rence  t o  NSF's engineer ing 

programs, t h a t  t h e  " e a r l y  inves t ing  s t a t e s "  should n o t  be 

penal ized  by Federal subs id iza t ion  of lagging  s t a t e s .  It  

would appear t h a t  Federal agencies need t o  make t h e i r  r e sources  

e q u i t a b l y  a v a i l a b l e  f o r  s t a t e  coopera t ion ,  w i t h  due allowance 

f o r  t h e  du ra t ion  and e x t e n t  of p a r a l l e l  s tate investment. T o  

t he  e x t e n t  p o s s i b l e ,  there should be no "replacement" funds 

flowing e i t h e r  way. A t  the same t i m e ,  p a s t  l e v e l s  of NASA 

support  i n  p a r t i c u l a r  s t a t e s  should n o t  be viewed as " e n t i t l e -  

ments," e s p e c i a l l y  i f  t h e i r  cont inua t ion  i n t e r f e r e s  w i t h  t h e  

e x p l o i t a t i o n  of new oppor tuni t ies .  

One f u r t h e r  cau t ion  is i n  order  here, r e l a t i n g  back t o  

earlier c a v e a t s  concerning direct approaches from u n i v e r s i t i e s  

and i n t e r v e n t i o n  by ind iv idua l  m e m h e x s  of Congress: planning 

and forethought  a r e  needed i n  order t o  assure t h a t  competit ion 
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w i l l  n o t  be induced wi,th state-backed programs t h a t  a l r eady  

are providing comparable products; or services, and t h a t  

complementarity with such programs can be enhanced. 

9. O t h e r  Fed'eral Technology Transfer  Services t o  Indus t ry  

N o t  a l l  of t h e  Federal technology t r a n s f e r  services are 

a p p r o p r i a t e  f o r  d e l i v e r y  through state programs, and n o t  a l l  

states have programs through.which they  can be d e l i v e r e d  w i t h  

s t a t e - t o - s t a t e  equivalence.  New York and Montana, both " r i p e "  

fo r  l i n k a g e s  with nationwide resources, p re sen t  extremely 

d i f f e r e n t  o p p o r t u n i t i e s  f o r  Federal o f f i c i a l s  i n  terms of 

s i z e  and d i v e r s i t y  of t h e  i n d u s t r i a l  c l i e n t e l e  and t h e  organ- 

i z a t i o n  of s ta te-supported intermediary a c t i v i t i e s .  The 

proper  concern i s  for  networking, n o t  f o r  systems u n i f i c a t i o n ,  

Therefore ,  cont inuing d i r e c t  Federal- industry i n t e r a c t i o n  i s  

t o  be expected. However, the. r e l a t i o n s h i p  of related direct  

services w i t h  t h o s e  t o  which t h e  state or i t s  agent  w i l l  be a 

p a r t y  needs t o  be understood a t  t h e  t i m e  of nego t i a t ion  of 

each Federal-state cooperation agreement. 

10, p t i o n a l  Secur i ty  and I n t e r n a t i o n a l  Economic Competi- 
i veness  

The Department of Defense has proper  concerns t h a t  tech- 

no log ie s  which could a f f e c t  t h e  m i l i t a r y  secu r i ty .  of t h e  

United States and i ts  a l l i e s  must n o t  f a l l  i n t o  t h e  possess ion  

of other na t ions .  Thus, t h e  t r a n s f e r  of such technology 

bherever  it i s  developed) and i n  gene ra l  t h e  t r a n s f e r  of DOD- 

sponsored technology i s  subjec t  t o  s c r u t i n y  and c o n t r o l s  
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t h a t  can, i n  some ins t ances  i n h i b i t  t h e  t r a n s f e r  of technology 

-- even t o  U. S. i ndus t ry .  A t  the  same t i m e ,  DOD a c t i v e l y  

seeks t o  involve  f r i e n d l y  na t ions  and t h e i r  i n d u s t r i e s  i n  t h e  

product ion of weapons and equipment, employing such technology 

f o r  secur ing  mutual defense agreements. The s t a t e s ,  and some 

o t h e r  Federal agencies ,  a r e  concerned f o r  enhancing t h e  

competi t iveness  of po r t ions  of U. S. i n d u s t r y  i n  i n t e r n a t i o n a l  

markets. Thus, they  want t o  see key technologies developed 

i n t o  products  or services t o  be produced and d i s t r i b u t e d  by 

u. S. indus t ry .  They share,  i f  f o r  d i f f e r e n t  reasons ,  some 

of DOD's interest i n  r e s t r i c t i n g  fo re ign  access t o  t h e  tech-  

nology. A t  t h e  same time, a t  least some. of t h e  states are 

w i l l i n g  t o  trade away a t  leas~t s o m e  technology c o n t r o l l e d  

by t h e i r  u n i v e r s i t i e s  f o r  the  sake of access t o  fo re ign  tech= 

nology and investment. Allowance f o r  these concerns and 

i n t e r e s t s  must be a p a r t  of t h e  planning f o r  e f f e c t i v e  Federal- 

state cooperat ion i n  technology t r a n s f e r .  
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Chapter V 

A General S t r a t egy  f o r  Federal-State  Cooperation i n  

Technology Transfer  

1. A c c e s s i b i l i t y  and U s e r  Assis tance - The Key S t r a t e g i c  Elements 

Concern f o r  economic growth, i n t e r n a t i o n a l  economic competi- 

t i o n ,  t h e  t echno log ica l  and economic r e v i t a l i z a t i o n  of U.S. 

i n d u s t r y ,  and continued leadersh ip  i n  high technology sugges ts  

s t r o n g l y  t h a t  t h e  technology resource and t r a n s f e r  o rgan iza t ions  

of t h e  U. S. w i l l  se rve  t h e  n a t i o n a l  i n t e r e s t  w e l l ,  perhaps best, 

by developing t h e  nationwide network o u t l i n e d  i n  t h e  fol lowing 

pages. To do so is ,  w e  be l ieve ,  t h e  m o s t  e f f e c t i v e  s t r a t e g y  f o r  

making t h e  wealth of developing technology throughout U . S .  

government and indus t ry  p r a c t i c a l l y  a c c e s s i b l e  t o  t h e  g r e a t e s t  

number of appropr i a t e  users .  

The components of networking are knowledge, acquaintance,  

e a s i l y  used communication l i nks ,  and inquiry-response p r o t o c o l s  . 
With t h e s e  i n  p l a c e ,  need and oppor tuni ty  w i l l  d r i v e  the. network's 

usage, and re levance  and e f f e c t i v e n e s s  ( t i m e l i n e s s ,  usefu lness ,  

e f f i c i e n c y ,  q u a l i t y )  of r e s u l t s  w i l l  be t h e  a c t u a l  measures 

app l i ed  by users .  

This  s tudy has assumed from t h e  s t a r t  t h a t  e f f o r t s  t o  make 

use of  new technology f o r  mul t ip le  purposes are, or  can be,  

v a l u a b l e  i n  both s o c i a l  and economic con tex t s .  Thus, it 

assumes t h a t  technology t r a n s f e r  gene ra l ly  can he and i s  usua l ly  

worthwhile. Y e t  it assumes more fundamentally t h a t  t he  faunda- 

t i o n  of e f f e c t i v e  technology t r a n s f e r  is  t o  extend e f f e c t i v e  
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o p p o r t u n i t i e s  f o r  access  t o  as much new technology as p o s s i b l e  

t o  as many p o t e n t i a l  respons ib le  u s e r s  as poss ib l e .  Within 

limits of human, economic, m i l i t a r y ,  environmental ,  s o c i a l  

and p o l i t i c a l  real i t ies ,  an e f f e c t i v e  technology t r a n s f e r  

system w i l l  a t tempt  t o  o f f e r  a l l  t h i n g s  t o  a l l  persons.  

Such a user-access  o r i e n t a t i o n  w a s  n o t ,  h i s t o r i c a l l y ,  

t h e  basis of e a r l y  Federa l  involvement i n  technology t r a n s f e r .  

T h e  A g r i c u l t u r a l  Extension Service,  NASA's  Technology U t i l i -  

z a t i o n  Program, t h e  Federal Laboratory Consortium f o r  Tech- 

nology Transfer -- a l l  were established t o  d isseminate  tech-  

nology and r e l a t e d  information flowing from Federal involve- 

ments i n  research and development t o  selected audiences.  

Each developed i t s  own, independent system f o r  reaching i t s  

intended audiences,  nationwide, w i t h  i t s  technology. 

Experiences w i t h  those audiences over t h e  l a s t  twenty 

years, a t  l e a s t ,  h a s  e s t ab l i shed  t h a t  u s e r s  and producers of 

technology do n o t  make up nea t ly  d e f i n a b l e  subgroups wi th in  

the  economy. As an example of what has  happened, t h e  NASA 

I n d u s t r i a l  Appl ica t ions  Centers,  requi red  t o  charge u s e r s  t o  

cover  a t  least  p a r t  of t h e  costs for  t h e i r  services, s tar ted 

searching non-NASA technology sources t o  m e e t  c l i e n t  r e q u e s t s  

when NASA d id  n o t  have t h e  technology t h e  c l i e n t s  needed. 

It  is ,  we  believe a t  th is  p o i n t ,  s a f e  t o  say t h a t  suc- 

c e s s f u l  networking depends s i g n i f i c a n t l y  on a use r -o r i en ta t ion  

i n  t h e  t r a n s f e r  system. I n  a network seeking t o  respond t o  a 
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user  need, everyone involved i n  the search  and r e f e r r a l  ne t -  

work can be counted as a con t r ibu to r  t o  t h e  f i n a l  so lu t ion .  

Conversely, a technology resource o r i e n t a t i o n  w i l l  attempt, by 

d e f i n i t i o n  of i t s  func t ion ,  t o  search out  u s e r s  f o r  i t s  l i m i t e d  

r e sources ,  and can l eg i t ima te ly  bypass p o t e n t i a l  c l i e n t s  with 

o t h e r  needs. A t  best, it w i l l  r e f e r  such c l i e n t s  away, o r  

(as has been t h e  case w i t h  t h e  A g r i c u l t u r a l  Extension Service) 

make those needs t h e  t o p i c s  of longer  t e r m  r e s e a r c h  and t h u s  

d e f e r  t h e  s o l u t i o n  by severa l  y e a r s  u n t i l  it can provide t h e  

so lu t ion .  This  has been and is  acceptab le  when, and i f ,  i n  

fact  t h e r e  w e r e  and are no poss ib l e  s o l u t i o n s  e l sewhere .  

It  w a s  a user  o r i e n t a t i o n  which led NASA and t h e  N a v y  

t o  develop secondary writeups -- "Tech B r i e f s "  -- t o  describe 

t h e i r  developments from a perspec t ive  sometimes q u i t e  d i f f e r e n t  

than  t h a t  of t h e  o r i g i n a l  innovators  and documenters of t h e  

technology. A user  o r i e n t a t i o n  led t o  P T I ' s  local government 

technology needs s t u d i e s  and t o  CSG's c u r r e n t  new programs. 

A use r  o r i e n t a t i o n  led t o  the 1985  t r i a l  l i nkages  of N A S A ' s  

I A C s  w i th  t h e  FLC's m e m b e r  l a b o r a t o r i e s ,  and t o  c u r r e n t  e f f o r t s  

t o  g i v e  c o n t i n u i t y  t o  t h a t  l inkage. A l l  of t h e  state-sponsored 

e f f o r t s  have been user-oriented i n  o r i g i n a l  i n t e n t ,  i f  n o t  i n  

execution. In  indus t ry ,  Lockheed has  made a p r o f i t a b l e  bus i -  

nes s  o u t  of aggregat ing o r  "networking" user  access  t o  tech-  

n i c a l  data bases through Dialog. 

As i nc reas ing  numbers of p a r t i c i p a n t s  (i.e.,  producers 

and in t e rmed ia r i e s )  i n  technology t r a n s f e r  become user -or ien ted ,  
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t h o s e  who are no t  w i l l  come to  be  bypassed by c l i e n t s  i n  search 

of answers. For t h i s  i s  a world,  a s  t h e  A s s i s t a n t  Secre ta ry  of 

Commerce f o r  Product iv i ty ,  Technology, and Innovation so force-  

f u l l y  p o i n t s  ou t  i n  h i s  speeches, i n  which t h e  v a s t  ma jo r i ty  of 

r e l e v a n t  advanced knowledge for t echnologica l  problem so lv ing  

i s  less than 15 yea r s  old,  and in which over ha l f  of t h e  scien-  

tists and engineers  who ever l i v e d  are a l i v e  and product ive.  

The re levance  of knowledge across  d i s c i p l i n a r y  l i n e s  is increas-  

ing.  S p h o f f s  from one f i e l d  t o  another  a r e  commonplace. T h e  

s e rend ip i tous  i s  n o t  only expected, but  allowed f o r  i n  advance 

planning. In such a c l imate ,  w e  be l i eve  it is f a r  more e f f i -  

c i e n t  and e f f e c t i v e  t o  properly desc r ihe  an innovat ion o r  inno- 

v a t o r ,  pu t  t h a t  d e s c r i p t i o n  i n t o  an access  system and let t h e  

u s e r  f i n d  it. It  is d i f f i c u l t ,  i f  n o t  c o s t l y ,  t o  g e t  o t h e r s  

t o  move your technology f o r  you. 

inexpens ive  t o  draw on t h e  i n t e r e s t  and motivat ion of o t h e r s  

i n  drawing on your technology t o  so lve  t h e i r ,  o r  t h e i r  c l i e n t s '  , 
problems. 

It is  easy  and r e l a t i v e l y  

Accordingly, t h e  most e f f e c t i v e  s t r a t e g y  f o r  t r a n s f e r -  

r i n g  any body of technology is, w e  believe, a s t r a t e g y  of 

i n d i r e c t i o n .  M a k e  t h e  technology access ih l e ,  w i t h i n  app ropr i a t e  

l i m i t s  (.security, economic, etc. ) , along w i t h  o the r  advanced 

technology, and concent ra te  on helping appropr i a t e  u se r s  d i s -  

cover  it in t h e  contex t  of f inding t h e  best s o l u t i o n s  t o  t h e i r  

problems o r  needs out  of the technologica l  a l t e r n a t i v e s  avail- 

able., r e g a r d l e s s  of their source. 
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Now, an e f f e c t i v e  s t r a t e g y  i s  n e c e s s a r i l y  r e a l i s t i c  as  

t o  t h e  p r e s e n t ,  and ob jec t ive  as t o  t h e  f u t u r e ,  The p r e s e n t  day 

i n s t i t u t i o n a l  s e t t i n g  f o r  technology t r a n s f e r  ac t iv i t ies  i s  

dynamic, diverse, p r o l i f e r a t i n g ,  and q u a n t i t a t i v e l y  and q u a l i t a -  

t i v e l y  uneven. Cen t ra l i za t ion  ( o r  even t o t a l  coord ina t ion)  i s  

beyond cons ider ing ,  nor  is it clear w h a t  u s e f u l  service e i t h e r  

might perform. Technology advances so s w i f t l y ,  i n  so many 

dimensions, and i t s  app l i ca t ions  are so ubiqui tous  that  t h e  

weaving of noncompulsory r e l a t i o n s h i p s  seems t o  be t h e  p r a c t i c a l  

ob jec t ive .  

Thus, our s t r a t e g y  f o r  bu i ld ing  a nationwide network f o r  

technology t r a n s f e r  b u i l d s  on t h e  s t r e n g t h s  and unique q u a l i t i e s  

of e x i s t i n g  o rgan iza t ions ,  and proceeds t o  suggest  r e l a t i o n s h i p s  

among them which w i l l  help a l l  of t h e m  t o  d r a w  on each o the r ' s  

s t r eng ths .  

s e n s i t i v e  t o  t h e  s e t t i n g ,  goals,  c a p a b i l i t i e s ,  and mot iva t ions  

of t h e  o t h e r  p a r t i c i p a n t s  on which it may r e l y .  And w e  r e p e a t ,  

f o r  emphasis, on ly  a user  or ien ted  mission can be counted on a s  

an i n d i c a t o r  of u s e f u l  motivation i n  secondary t r a n s f e r  and i n  

r e l a t e d  problem d e f i n i t i o n  and problem so lv ing  services. 

Such a s t r a t e g y  r e q u i r e s  t h a t  each p a r t i c i p a n t  be 

- -  

2. Applicat ion of t h e  S t ra tegy ,  By Sector 

a. Te.chnology f o r  a d ' u s t r y  

It  i s  i n  t h i s  a r e a  of technology, t e c h n i c a l  information 

and related technical s e r v i c e s  t h a t  the. v a r i o u s  s ta te -suppor ted  

efforts i n  about 35 of  t h e  states o f f e r  t h e  m o s t  ready opportun- 

ities f o r  networking. An add i t iona l  1 0  o r  so could be i n  t h i s  
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class (and many of the above 35 more e f f e c t i v e )  i f  and when 

they  so lve  t u r f  problems and develop an approach t h a t  is  w i l l i n g  

t o  look beyond t h e i r  own s ta te  l i n e s  o r  t h e i r  own u n i v e r s i t i e s '  

w a l l s  f o r  answers t o  t h e i r  i n d u s t r i e s '  needs. 

A s  we  noted i n  Chapter I, t h e  lead ing  states are d i r e c t i n g  

t h e i r  e f f o r t  i n  t h i s  a r ea  toward t h e  generat ion of new economic 

a c t i v i t y .  They want new jobs  and an expanded t a x  base. There- 

f o r e ,  t h e i r  e f f o r t s  are d i r ec t ed  toward en t repreneurs  and toward 

small and medium-sized businesses ,  i.e., those  s e c t o r s  which 

have proven i n  recent years  t o  be t h e  sources  of product and 

process  innovat ion and job c rea t ion .  Whether t h e  states support  

o r  o p e r a t e  " t echn ica l  a s s i s t ance  cen te r s , "  " i n d u s t r i a l  extension 

s e r v i c e s ,  I' "incubators ,  It o r  whatever; t h e i r  a i m s  i n  t h i s  area 

are l a r g e l y  d u p l i c a t i v e  of  the  "value added services" of the  

NASA I n d u s t r i a l  Appl ica t ions  Centers .  From t h e  u s e r  s tandpoin t ,  

t h e  d i f f e r e n c e s  l ie i n  t h e  scope of information ava i l ab le ;  t h e  

p ro fes s iona l  q u a l i t y  of the problem-definit ion; search-assis tance 

and problem-resolution serv ices ;  proximity and convenience of 

access; c o s t  ( e s p e c i a l l y  front-end, out-of-pocket) ; and t h e  

degree t o  which the. related non-technical s e r v i c e s  (management 

and f inanc ing ,  e s p e c i a l l y )  a re  a v a i l a b l e  a t ,  o r  convenient ly  

close t o ,  and accessible through direct referral from t h e  tech-  

n i c a l  a s s i s t a n c e  center .  

On the other hand, lacking ties t o  such local ly-focused 

groups,  NASA's IACs  have not been a s  successfu l  i n  reaching  

t h e s e  j o b c r e a t i n g  s e c t o r s  of i ndus t ry  as they  have been i n  

reaching  l a r g e r  f i r m s .  
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One reviewer (Andrew Wyckof f , Harvard) h a s  quest ioned 

whether or  n o t  many of these state programs a c t u a l l y  serve small 

bus iness ,  o r  r a t h e r  f o r  reasons of convenience and e f f i c i e n c y  

end up se rv ing  intermediate-scale  e n t e r p r i s e .  Nonetheless,  

t h e  states' purposes a r e  c l e a r ,  and t h e  programs provide u s e f u l  

services t o  t he  i n d u s t r i a l  community. NASA has f o u r  s i g n i f i c a n t  

c o n t r i b u t i o n s  t o  o f f e r  these t e c h n i c a l  a s s i s t a n c e  a c t i v i t i e s :  

i t s  name, its e x i s t i n g  database search c a p a b i l i t i e s  ( inc lud ing  

related a n a l y s i s  and i n t e r p r e t a t i o n s ) ,  access t o  F ie ld  Center 

technical competence, and i ts  exper ience  ( t r a n s l a t a b l e  i n t o  

t r a i n i n g  and guidance) .  It a l s o  h a s  t h e  I A C s '  a b i l i t y  t o  

func t ion  a s  n e u t r a l  "huffers" between i n d u s t r i a l  c l i e n t s ,  

concerned f o r  p r o p r i e t a r y  i n t e r e s t s  and ( i n  s o m e  cases) anonym- 

i t y ,  and t h e  developers  of the  technology who either may n o t  

be s e n s i t i v e  t o  t h e s e  concerns o r  may n o t  be perceived by the  

clients as being s e n s i t i v e .  I n  r e t u r n ,  it has t h e  oppor tuni ty  

t o  ga in  more far-reaching access t o  i n d u s t r i a l  and commercial 

innovators ,  e s p e c i a l l y  t o  t h o s e  beyond the. e f f e c t i v e  face-to- 

f a c e  service areas of t h e  I A C s  and F i e l d  Centers ,  f o r  f u l f i l l -  

ment of the. agency's " w i d e s t  p r a c t i c a b l e  disseminat ion" mandate. 

We have s ing led  o u t  the I A C - s t a t e  program r e l a t i o n s h i p  f i r s t  

because t h e  I A C s  c o l l e c t i v e l y  are  a unique, nationwide l i n k i n g  

resource.  Paral le l  t o  t h e  I A C - s t a t e  r e l a t i o n s h i p s  i n  importance 

is the  cont inua t ion  and f u r t h e r  development of t h e  IAC-FLC 

referral system. T h i s  r e l a t i o n s h i p  s t r eng thens  t h e  technology 

hase available n o t  only t o  IAC c l ients  bu t ,  through t h e  I A C s ,  

t o  c l i e n t s  of networked s ta te  programs. Pending completion of 
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t he  eva lua t ion  of t h e  t r i a l  year 's  exper ience ,  being performed 

by t h e  p a r t i c i p a n t s  i n  it, our pre l iminary  review sugges t s  t h e  

need t o  focus on t h e  development of problem statement  formats ,  

s t anda rds  and r e l a t e d  pro tocols  f o r  r e f e r r a l s  and responses .  

As guides  t o  how t o  communicate around t h e  system, these can 

u n d e r l i e  and support  e f f e c t i v e  request-response exchanges where 

face-to-face communciations are imprac t i ca l .  They can be es t ab -  

l i s h e d  by nothing more than  consensus and informal  agreement, 

or  by a formal agreement between NASA and t h e  FLC. 

To stress an earlier po in t ,  however, each s ta te  has  i t s  own 

o rgan iza t ion  and i ts  own expec ta t ions  f o r  t h e  services it is 

provid ing  or  underwrit ing.  Therefore,  t h e  approach t o  each 

s ta te  must be open-minded a s  t o  how the  r e l a t i o n s h i p  should be 

packaged, and w h a t  it should inc lude .  Cooperation, i n  i t s  m o s t  

l i t e r a l  sense ,  is  t h e  resul t  t o  b e  expected and desired. 

A s i m i l a r  observa t ion  is  needed wi th  regard  t o  each Federal 

agency having FLC member l a b o r a t o r i e s .  A p a r t  of t h e  success  

of NASA management over t h e  first 2 5  years  of t h e  agency's 

life, and e s p e c i a l l y  during the .Apol lo  y e a r s ,  w a s  due t o  i t s  

a b i l i t y  t o  b r i n g  about t h e  successfu l  accomplishment of complex 

technical p r o j e c t s  involving hundreds of r e l a t i v e l y  autonomous 

p a r t i c i p a t i n g  o rgan iza t ions  w i t h  minimal imposi t ion of c e n t r a l  

management con t ro l s .  Configuration management p r i n c i p l e s  from 

t h a t  era can be app l i ed  t o  t h e  sor t  of network w e  are desc r ib -  

i n g  -- even without a c e n t r a l  c o n t r o l l i n g  management. T h e  

demands on t h e  collective. leadersh ip  of t h e  va r ious  p a r t i c i p a t i n g  

V-8 



groups are t o  provide  a c l imate  of expec ta t ions ,  d i r e c t i o n ,  

encouragement and s t imula t ion  -- in s h o r t ,  t o  lead. -- 
A t  t he  same t i m e  t h a t  t h e  FLC-IAC-state technica l /bus iness /  

innovat ion a s s i s t a n c e  e f f o r t s  are being networked, t h e  leaders 

of t h e  va r ious  involved Federal  agencies  and programs might w e l l  

cons ider  ways of a s su r ing  t h a t  t h e i r  va r ious  forms of a s s i s t a n c e  

can be l inked  i n  t h e  f i e ld .  

S m a l l  Business Administration have been holding d i s c u s s i o n s  f o r  

s e v e r a l  yea r s ,  r e l a t i v e  t o  t h e  IAC-SBDC r e l a t i o n s h i p s .  The 

l eade r sh ip  of E D A ' s  University Centers  program should be involved 

wi th  them i n  s i m i l a r  interagency d i scuss ions .  

Representa t ives  of NASA and t h e  

T h e  t y p e  of cooperation w h i c h  w e  b e l i e v e  i s  p o s s i b l e  i n  

applying e x i s t i n g  technology t o  i n d u s t r y  needs a l s o  may be 

h e l p f u l  i n  adapt ing technology t o  m e e t  both p r i v a t e  and p u b l i c  

sector needs. 

O v e r  15 yea r s  ago, NASA and t h e  Nat ional  Science Foundation 

helped pioneer  t h e  f ie4d of "technology needs ana lyses"  w i t h  

s ta te  and l o c a l  governments. A t  t h a t  t i m e ,  t h e  emphasis w a s  on 

t h e  o p e r a t i o n a l  needs of those governments. The  successors  of 

t h o s e  e a r l y  e f f o r t s  a r e  now i n s t i t u t i o n a l i z e d  through several 

n a t i o n a l  a s s o c i a t i o n s  of publ ic  o f f i c i a l s  and through such non- 

prof  it p u b l i c  s e c t o r  support  groups as  Publ ic  Te.chnology, Inc. 

In the recent wave of state i n t e r e s t  i n  science and tech- 

nology f o r  economic development, a t t e n t i o n  has  focused on t h e  

technology ne.eds of i ndus t ry  t o  r e t a i n  o r  r ega in  its 
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competi t iveness  . 
forms of survey ana lyses  t o  guide the  shaping of t h e i r  s tate 

p o l i c i e s .  T o  d a t e ,  t h e r e  has been l i t t l e  or  no  Federa l  involve-  

ment i n  t h e s e  surveys,  nor  have Federal agencies  e f f e c t i v e l y  

drawn on them. The NASA Technology Appl ica t ions  Teams and the  

related NASA technology a p p l i c a t i o n s  p r o j e c t s  p o t e n t i a l l y  are 

i n  the p o s i t i o n  of se rv ing  as  a nationwide f o c a l  p o i n t  f o r  t h e  

aggregat ion of such indus t ry  needs assessments c o n s i s t e n t  w i t h  

p r o p r i e t a r y  i n t e r e s t s ,  and/or f o r  r e l a t i n g  those which cannot 

be or  a r e  n o t  being addressed through other r e sources  t o  na t ion-  

w i d e  sources of technical support ,  such as those a v a i l a b l e  through 

t h e  network w e  have discussed above. 

Several of t h e  states have sponsored vary ing  

Effective l i nkage  w i t h  the. states i n  t h i s  area could a lso 

he lp  NASA' s a p p l i c a t i o n s  engineer ing program t o  i d e n t i f y  i n d u s t r y ,  

u n i v e r s i t y  and state resources  a v a i l a h l e  fo r  addressing widespread 

i n d u s t r y  technology needs, and t h u s  t o  p o t e n t i a l l y  inc rease  t h e  

l eve rage  of NASA resources  in t he  r e s o l u t i o n  of those needs. 

While t h i s  NASA e f f o r t ,  like IACs, i s  s o m e w h a t  unique among 

Federal programs, it has drawn on -- and i d e n t i f i e d  t h e  e x i s t e n c e  

of -- o t h e r  Federal resources f o r  i ts  e f f o r t s .  The s t r a t e g y  w e  

propose i s  one of i n v i t i n g  wider cooperat ion and p a r t i c i p a t i o n  

around a unique care resource. 

b. Technology for the Publ ic  Sector 

we mentioned that NASA and N S F  pioneered,  over 15 y e a r s  

ago, i n  p u b l i c  s e c t o r  technology needs assessments,  and i n  pro- 

v i d i n g  t e c h n i c a l  a s s i s t a n c e  t o  state and local  o f f i c i a l s  and 
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organiza t ions .  That. continues t o  he an area i n  which the oppor- 

t u n i t y  f o r  f u r t h e r  and/or revised l inkages  is poss ib l e .  P u b l i c  

Technology, Inc .  ( P T I ) ,  which NASA helped s ta r t ,  has  grown u n t i l  

it now serves as a major t e c h n i c a l  r e source  and technical needs 

clearinghouse.  for w e l l  over  150 of the largest local governments 

i n  t h i s  na t ion .  Some state  programs begun w i t h  Nat iona l  Science 

Foundation (NSF) support  i n  t he  1970s have been permanently 

established w i t h  state support. An example is the. local govern- 

ment technalogy assistance e f f o r t  a t  Oklahoma State Univers i ty  

which is  somewhat s i m i l a r  i n  mission and c a p a b i l i t y  t a  t h e  NASA/ 

UK Technology Appl ica t ions  Program. Such a s s i s t a n c e  a l s o  i s  a 

p a r t  of t h e  mission of t h e  Pennsylvania Technology Ass is tance  

Program (PennTAP) . T h e  Council of State Governments (CSG) , 
through an I n s t i t u t e  f o r  Science and Technology now be ing  formed, 

is a t tempt ing  t o  develop a c e n t r a l  c lear inghouse  f o r  many such 

s ta te  needs,  and t o  l i n k  it with t e c h n i c a l  assistance services, 

drawing on t h e  c a p a b i l i t i e s  of  t h e  Federa l  l a b o r a t o r i e s .  T h i s  

is an e f f o r t  w i t h  which NASA is seeking t o  develop a support ing 

r e l a t i o n s h i p  through the NASA/UK TAP, and one  w h i c h  warran ts  

e x p l o r a t i o n  of a d d i t i o n a l  Federal l inkages .  T h e  aggregat ion of 

m u l t i - s t a t e  needs f o r  s imi l a r  or  t h e  same new technologies  has 

n o t  been as success fu l  in the  p a s t  as has such  aggregat ion of 

local government needs. The p r e s e n t  e f f o r t  of CSG is  t h e  first 

g e n e r a l  i n i t i a t i v e  in  t h i s  d i r e c t i o n  i n  s o m e  years .  

c. Technology Trahs fe r  f o r  Mission Ehhancement 

In the longer term -- looking t o  t echna log ie s  f o r  c o m e r -  

c i a l i z a t i o n  i n  f i v e  t o  1 0  years -- t h e  s ta te-provided i n c e n t i v e s  
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f o r  i ndus t ry -un ive r s i ty  cooperati.on p r e s e n t  an a d d i t i o n a l  

strategic oppor tuni ty  f o r  Federal  o f f i c i a l s .  T h i s  is,  q u i t e  

poss ib ly ,  an area f o r  cooperation and networking i n  which t h e  

b a s i c  mission RtD i n t e r e s t s  and t h e  technology t r a n s f e r  i n t e r e s t s  

of Federa l  agencies  blend toge ther ,  I f  Federa l  technology 

t r a n s f e r  o f f i c i a l s  are t o  have a role i n  l i n k i n g  c u r r e n t l y  

a c t i v e  programs with a v a r i e t y  of p o t e n t i a l  u s e r s  of t h e  tech-  

nology being developed, t o  enhance both mission accomplishment 

and post-development applicati .ons,  s o m e  e f f o r t  should w e l l  be 

devoted t o  bu i ld ing  l i n k s  between appropr i a t e  state-funded 

indus t ry /un ive r s i ty  c e n t e r s  of exce l l ence  and Federal  technology 

development programs which have shared i n t e r e s t s ,  These e f f o r t s  

should begin wi th  sys temat ic  su rveys  and ana lyses  of r e s p e c t i v e  

i n t e r e s t s ,  l ead ing  t o  t h e  i d e n t i f i c a t i o n  of areas t o  be explored 

in d e t a i l .  The information t o  support  such surveys and ana lyses  

of s t a t e  programs is r e a d i l y  a v a i l a b l e ,  t h e  t o t a l  number of such 

s ta te -suppor ted  c e n t e r s  being p r e s e n t l y  i n  t h e  neighborhood of 

1 0 0 ,  nationwide. 

3 .  Conclusion 

I n  conclusion,  w e  would n o t e  t h a t  t h e  v a s t  excess of s t a t e  

over  Federal  f i nanc ia l+ res ,ou rces  f o r  technology t r a n s f e r  i s  a 

resprvoir t h a t  has been skimmed i n  p l a c e s ,  but  n o t  widely tapped, 

by Federa l  technology t r a n s f e r  programs. In  t h e  words of t h e  

1 9 8 4  r e p o r t  t o  the. P r e s i d e n t ' s  Commission on I n d u s t r i a l  Competi- 

t i v e n e s s ,  w e  be l i eve  t h a t  any Federa l  agency w i l l  do w e l l  t o  

"work c l o s e l y  with states t o  des ign  strategies t h a t  work f o r  
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,each state and t h e  bus inesses  i n  each state ... t h u s  avoiding 

t h e  need t o  i d e n t i f y  genera l  n a t i o n a l  s o l u t i o n s  t h a t  may be 

inappropr i a t e ,  given the d i v e r s i t y  of the  s ta tes  and the  d i f f e r -  

e n t  (sic) needs of i ndus t r i e s . "  As t h e  same r e p o r t  n o t e s ,  

"Many states have e s t ab l i shed  app l i ed  technology c e n t e r s  t h a t  

are a s s i s t i n g  i n  t h e  t r a n s l a t i o n  of R&D r e s u l t s  i n to  commercially 

use fu l  products  and processes  by working c l o s e l y  wi th  i n d u s t r i e s  

w i th in  t h e  state." 

Given t h e  range and scope of these " c e n t e r s , "  and t h e  

Federalism p o l i c i e s  of t h e  Administration (supported by 1 6  y e a r s  

of evolving b i p a r t i s a n  agreement) Federal agencies  must s e r i o u s l y  

cons ider  t h a t  r e p o r t ' s  s t r a t e g i c  recommendation t h a t ,  a t  t he  

tac t ica l  l e v e l ,  "where t h e  Federal government does a c t  t o  pro- 

m o t e  i n d u s t r i a l  competit iveness,  it should use  state government 

whenever p o s s i b l e  as t h e  means f o r  implementing its objective. I' 

T h e  e x i s t i n g  state t e c h n i c a l  a s s i s t a n c e  resources  offer:  

-- proximity t o  a f a r  g r e a t e r  p ropor t ion  of t h o s e  seg- 

ments of U . S .  indus t ry  which can use new technology 

f o r  new economic a c t i v i t y  than has been o r  can be 

o therwise  provided by d i r e c t  Fede ra l  e f f o r t s ;  

-- n o t  simply leveraging, hu t  a m u l t i p l i e r  effect i n  

f i n a n c i a l  and human refhources f o r  direct  indus t ry  

contact, and f o r  problem so lv ing  and o t h e r  "engin- 

e e r i n g  services;" 

-- a w i d e r ,  and t h e r e f o r e  g e n e r a l l y  more stable, base  

of concern f o r  Federal technology t r a n s f e r  program 
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c o n t i n u i t y  than  now exists; and 

-- new, c u r r e n t ,  almost f r e e  sources of " i n t e l l i g e n c e "  as 

t o  those  technology needs of U . S .  i n d u s t r y  which may 

be candida tes  for  t h e  a p p l i c a t i o n s  of Federa l ly-  

developed technology, 

T o  b u i l d  such l i nkages  w i l l  r e q u i r e  d i s c u s s i o n ,  educat ion,  

mutual acquaintance and r e spec t ,  t h e  development of comunica-  

t i o n  channels  and p ro toco l s ,  and m u l t i l a t e r a l  r e source  cormnit- 

ments. Such e f f o r t s ,  w e  believe, are w e l l  worth exp lo r ing  i n  

s u b s t a n t i a l  depth. 

W e  r e p e a t ,  however, what has been stressed repea ted ly .  

Each i n s t i t u t i o n  i s  unique. I t  is t r u e  f o r  states and l o c a l i -  

t i e s ,  it is t r u e  f o r  indus t ry ,  and it i s  t r u e  f o r  t h e  universi- 

t i e s  which states use a s  i n s t r u m e n t a l i t i e s  i n  a s s i s t i n g  indus t ry .  

One c u r r e n t  observer, P a t r i c i a  Crosson, po in ted  a t  a r e c e n t  

n a t i o n a l  conference t o  t h e  "diverse t r a d i t i o n s ,  missions,  pur- 

poses ,  c o n s t i t u e n c i e s ,  and ex te rna l  r e l a t i o n s h i p s "  of these 

i n s t i t u t i o n s ,  which " requ i r e  d i f f e r e n t  approaches and strategies" 

f o r  t h e i r  involvement i n  economic development. T h e  need f o r  

such f l e x i b i l i t y  r e i n f o r c e s  the. va lue  of ne.tworking a s  t h e  t o o l  

f o r  developing t h e  wide-ranging nationwide c a p a b i l i t y  which t h e  

c o n d i t i o n s  of t h e  present-day and those. expected f o r  t h e  f u t u r e  

so c l e a r l y  demand. It i s  slow and it s o m e t i m e s  appears  t o  be 

uneven when viewed from a casual  nationwide pe r spec t ive ,  bu t  it 

is l i k e l y  to endure. 



APPENDIX A 

KEY STATE GOVE:RNMENT OFFICIALS RESPONSIBLE 
FOR SCIENCE AND TECHNOLOGY I N  SUPPORT OF ECONOMIC DEVELOPMENT 

(as  of June 1 9 8 6 )  

ALABAMA 

M r  . Jaime E t h e r e d g e  
Director , Alabama Development Off ice  
1 3 5  S o u t h  Union S t r e e t  
Montgomery, AL 3-6130 
(205)263-0048 

ALASKA 

D r .  R i c h a r d  A. Neve 
S-eni or S c i  en c e Ad v i  s or 
O f f i c e  of t h e  Governor 
P.O. Box AM 
Juneau, AK 99811 
(907)  465-3568 
c/o J o h n  Ka tz  

A l a s k a  Wash ing ton  Office 

ARIZONA 

Ms. B e t h  S. Jarman 
A r i z o n a  Department of Commerce 
1780 W .  Wash ing ton ,  4 t h  F l o o r  
Phoenix ,  A2 85007 
(602)  255-5371 

ARKANSAS 

D r  John  Ahlen  
D i re c t  or 
Arkansas  S c i e n c e  L Technology A u t h o r i t y  
200  Main  S t r e e t ,  S u i t e  210  
L i t t l e  R o c k ,  AR 7 2 2 0 1  
( 5011 3 71-3 554 

CALIFORNIA 

Not available at press time 
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COLORADO 

Ms. S a l l y  Bay C o r n w e l l  
Sc i  en ce & T e  chnolog  y Ad v i s  or 

t o  t h e  Governor  
S T  A d v i s o r y  C o u n c i l  
Off ice  o f  the  Governor  
124 S t a t e  C a p i t o l  B u i l d i n g  
Denver ,  CO 80203 
(3 03) 866 -2 832 

CONNECTICUT 

M r .  Jack F r a z i e r  
P r e s i d e n t  , C o n n e c t i c u t  Product 

93 Oak Street 
H a r t f o r d r  CN 06106 

D e v e l o p n e n t  C o r p o r a t i o n  

(203) 566-2920 

M r .  L o u i s  H. P a p i n e a u ,  J r .  
Director Delaware Deve lopnen t  O f f i c e  
99 Kings  Highway 
P.O. Box 1401 
Dover ,  DE 19903 
(302) 736-4271 

FLORIDA 

M r .  Ray I a n n u c c i  
Exec u t i  v e  Di rec t  or 
Flo r ida  High Technology and 

I n d u s t r y  C o u n c i l  
E x e c u t i v e  O f f i c e  o f  the Governor 
T h e  C a p i t o l  
Tallahassee,  Flor ida 32301-8047 
( 904) 4 87-3134 

GE OR GIA 

M r .  Tan L e w i s  
E x e c u t i v e  A s s i s t a n t  t o  t h e  Governer 
201 S t a t e  C a p i t o l  
A t l a n t a ,  GA 30334 
(404) 656-6870 

HAWAII 

M r .  Carl E. Swanholm 
S c i e n c e  SI Techno logy  O f f i c e r  
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Depar tment  of P l a n n i n g  and Economic 
Deve 1 opn en t 

P .O.  Box 2359 
H o n o l u l u ,  Hawaii 96804 
(80 8) 548-8741 

N o t  available a t  press t h e  

ILLINOIS-  

Mr . Norm P e t e r s o n  
Exec u ti v e  Direct or 
G o v e r n o r ' s  C a n m i s s i o n  o n  Science 

and Technology 
1 0 0  West Randolph S t r ee t ,  S u i t e  3-400 
Chicago ,  I L  60601 
(312) 917-3 982 

I N D I A N A  

D r .  John D .  Hague, P r e s i d e n t  
I n d i a n a  C o r p o r a t i o n  f o r  Sc ience  

One N o r t h  C a p i t o l ,  S u i t e  925 
I n d i a n a p o l i s ,  I N  46204 
(317) 635-3058 

and Techno logy  

IOhm 

M r .  Doug Getter 
Group Manager Resea rch  b Development 
Iowa D e v e l o p e n t  Commission 
600 E. C o u r t  Avenue 
Des Moines,  I A  50309 
(515) 281-3 03 6 

KANSAS 

D r ,  P h i l l i p s  B r a d f o r d  
Direct or o f  Ad van ce d Technology 

K ans as D epar tmen t of E co n o m i  c 

503 Kansas  Avenue, S i x t h  F l o o r  
Topeka ,  KS 66603 
(913) 296-5272 

C a n m i  s s i o n  

D e  v e l 0  p e n t  
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KENTUCKY 

Mr. C a r r o l l  K n i c e l y  
S e c r e t a r y  of t h e  Commerce C a b i n e t  
2 4 t h  Floor 
Cap i to l  P l a z a  Tower  
F r a n k f o r t ,  Ky 4 0 6 0 1  
( 5 0 2 )  564-7670 

LOUIS-IANA 

Mr. B i l l  H a c k e t t  
Depa r tmen t  of Comer ce 
P.O.  Box 94185 
Ba ton  Rouge ,  LA 70804-9185 
(504) 342-5361 

MAINE 

Ms. Vendean V o l f i a d e s  
H a i n e  S t a t e  D e v e l o p n e n t  Off i c e  
193 S t a t e  S t r e e t  
S t a t e  House  S t a t i o n  5 9  
A u g u s t a ,  ME 04333 

MARYLAND 

~ r .  Herbert R a b i n  
Associate D e a n ,  C o l l e g e  o f  E n g i n e e r i n g  
E n g i n e e r i n g  Research C e n t e r  
U n i v e r s i t y  o f  Maryland  
C o l l e g e  P a r k ,  Nary land  20742 
( 3 0 1 )  454-7941 

MASSACHUSETTS 

M s .  Megan J o n e s  
Director, C e n t e r  of Excellence Program 
1 A s h b u r t o n  Place 
B o s t o n ,  MA 02138 
(617)  727-7430 

M I C H I G A N  

D r .  James Kenworthy 
Manager ,  R e s e a r c h  and  T e c h n o b g y  

P . O .  Box 30234 
L a n s i n g ,  M I  48909 

Programs, Michigan  S t r a t e g i c  Fund 

(517)  373-7550 
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MINNESOTA 

M s .  J a p e  8. K h a l i f a  
Director , Governor's O f f i c e  

of S c i e n c e  and Techno logy  
900 American C e n t e r  B u i l d i n g  
150 E. K e l l o g g  Blvd.  
S t .  P a u l ,  MN 55101 
('612) 297-43 68 

M I  ss I ss-IPP I 

D r .  J i m  W .  M e r e d i t h  
Director Mississ ippi  R&D Center  
3825 Ridgewood Road 
Jackson  , MS 3 9211-64 53 
( 60 1) 982 -64 56 

MISSOURI 

M r .  A l a n  F r a n k l i n  
A c t i n g  Exec. Director of Missouri C O r p .  

f o r  S c i e n c e  and Technology/Manager 
of High Techno logy  Program 

P.O.  Box 118 
J e f f e r s o n  C i t y ,  MO 65102 
(314) 751-9077 

MONTANA 

M r .  Sam Hubbard ,  Adminis t ra tor  
S c i e n c e  and Techno logy  A l l i a n c e  
Montana Depar tmen t  of Canmerce 
Capi t ol S t a t i o n  
Helena ,  MT 59620 
(40 6) 444 -3 70 7 

NEBRASKA 

M r .  Rod Bates 
Director, Nebraska Department of 

E co nomi c D e  velo pn en  t 
3 0 1  C e n t e n n i a l  M a s s  S o u t h  

L i n c o l n ,  NE 68509 
(4 02) 4 71-3 747 

P.0. Box 94666 

NEVADA 

M r .  Andrew P. Grose 
E x e c u t i v e  Director 
C a n m i s s i o n  o n  Economic  Development 
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Capi to l  Complex 
Carson C i ty ,  NV 89710 
(702)  885-4325 

NEW HAMPSHIRE 

N o t  a v a i l a b l e  a t  p r e s s  time 

NEW JERSEY 

M r ,  Edward Cohen 
Executive Director 
New Je r sey  Commission of Science 

and Technology 
1 2 2  W. S t a t e  S t r e e t ,  CN-832 
Trenton,  N J  08625 
( 6 0 9 )  633-2740 

NEW MEXICO 

M r .  Bob Gold 
Secre ta ry  of Economic Development 

and T o u r i s m  Department 
Bataan Memorial Building 
Santa Fe, NM 87503 
(505) .827-6204 

NEW YORK 

M r .  Graham Jones 
Executive Director 
N e w  York State Science and Technology 

99 Washington Avenue, 17 th  Floor 
Albany, NY 12210 

Authori ty  

NORTH CAROLINA 

D r .  E a r l  MacCormack 
Executive Director  
N.C. Board of Science and Te.chnology 
Of f i ce  of t h e  Governor 
1 1 6  W e s t  Jones Street 
Raleigh, NC 27611 
(919 1 733-6500 
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NORTH DAKOTA 

M r .  Dick Ray l ,  Director 
Midwest Technical Group 
Department of Management and Budget 
State c a p i t o l  
Bismarck, ND 58505 
(701)  224-4904 

O H I O  

M r .  Christopher M. Coburn 
Science and Technology Advisor 
Of f i ce  of t h e  Governor 
P.O. Box 1 0 0 1  
Columbus, OH 43266-0101 
(614) 466-3086 

OKLAHOMA 

M r .  S c o t t  B. Ingham 
Senior Adminis t ra t ive A s s i s t a n t  
Oklahoma Council of Science and 

Of f i ce  of t h e  Governor 
212 S t a t e  Capi to l  
Oklahoma Ci ty ,  OK 73105 

Technology 

(405) 521-2342 

OREGON 

D r .  S. John O w e n s  
V i c e .  Chancellor f o r  the Oregon 

303 Dearborn H a l l  
Oregon S t a t e  Universi ty  Campus 
Corvallis ,  OR 97331 

Center  f o r  Advanced Technology 
Education 

(-503) 754-3617 

PENNSYLVANIA 

D r .  W a l t e r  H. P l o s i l a  
Deputy Secretary f o r  Technology 

Department of Commerce 
433 Forum Building 
Harrisburg,  PA 17120 

and Po l i cy  Development 

(717) 783-5053 
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RHODE ISLAND 

M r .  Bruce R. Lang 
Executive Director 
Rhode Island Pa r tne r sh ip  f o r  Science 

and Technology 
7 Jackson Walkway 
Providence, R I  02903 
( 4 0 1 )  277-2601 

SOUTH CAROLINA 

D r .  Robert E, Henderson 
Director 
South Carolina Research Authority 
P . 0 .  Box 12025 
Columbus, SC 2 9 2 1 1  
( 8 0 3 )  799-4070 

SOUTH DAKOTA 

N o t  a v a i l a b l e  a t  p r e s s  t i m e  

TENNESSEE 

D r .  John M. Cro thers  
Department of Economic and Community 

6 th  F loor  
Rachel Jackson Building 
Nashville, TN 37219 

Development 

TEXAS 

Ms. M e g  Wilson 
Scknce .  and Technology Coordinator 
Governors' O f f i c e  
P.Q. Box 13561 
Aus t in ,  TX 7 8 7 1 1  
( 5 1 2 )  463-2000 

UTAH 

D r .  Randy G. Moon 
S t a t e  Science Advisor 
U t a h  Technology Finance Corporation 
Centers of Technological Excellence 
1 1 6  State  Capi to l  Building 
S a l t  Lake C i ty ,  UT 84114 
( 8 0 1 )  533-4987 
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VERMONT 

M r .  James Guest 
Sec re t a ry ,  Agency of Development 

109 S t a t e  S t r e e t  
Montpelier,  VT 05602 

and Community A f f a i r s  

(802) 828-3211 

V I R G I N I A  

D r .  John S a l l e y  
V i c e  President,  C e n t e r  f o r  Innovative 

Technology . 
The H a l l m a r k  Building 
S u i t e  201 
13873 Park Center Road 
Herndon, VA 22071 

WASHINGTON 

N o  s i n g l e  p o i n t  of contact 

WEST V I R G I N I A  

N o t  available a t  p r e s s  t i m e  

WISCONSIN 

M r .  R o l f  Wegenke 
Adminis t ra tor ,  Divis ion of Economic 

Department of Development 
P.O. Eox 7970 
Madison, W I  53707 

and Community. Development 

(-608) 266-1018 

WYOMING 

D r .  James G. Speight 
Chief S c i e n t i f i c  Of f i ce r  
Western Research I n s t i t u t e  
Un ive r s i ty  of Wyoming Research Corporation 
P .O.  Box 3395 
L a r a m i e ,  WY 82071 
(3071 721-2209 
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